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BRUCE’S 
SCHOOL SHOP ANNUAL 


This issue of INDUSTRIAL ARTS AND 
VocaTIONAL EpucatTion again brings 
the Bruce’s ScHoot SHop ANNUAL to 
its readers. The content has been 
chosen especially because of its fitness 
for an issue which is to render the 
double service expected from _ the 
ScHoot SHop ANNUAL as set up by its 
seven predecessors, and at the same 
time serve the thousands of shop 
teachers who look upon INpusTRIAL 
ARTS AND VOCATIONAL EDUCATION as 
the professional Magazine in their 
field. 

Because of lack of space, the Prob- 
lems and Projects have been omitted 
from this issue, but this deficiency 
will be amply taken care of in succeed- 
ing issues of the Magazine. 

The attention of all readers inter- 
ested in INDUSTRIAL ARTs AND Voca- 
TIONAL Epucation is called especially 
to the articles contributed by Sylves- 
ter, Warner and Hoelscher. Those 
interested in the general shop, may 
find listed under that heading two 
very helpful articles. Grinstead’s study 
on determining tool needs is very en- 
lightening, and the other articles 
chosen for this issue it is hoped will 
be equally well fitted to make the 
work of school-shop planning, equip- 
ping, teaching, and managing more 
far-reaching and efficient. The equip- 
ment, material and supply lists, and 
the manufacturer’s products lists 
found helpful in previous editions, 
have been again included. 
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Stanley Tools 


Educational Department New Britain, Conn. 


Manufacturers of 


Hand Tools for 


Woodworking and Farm Shops — The most complete line of- Automobile Shops—Body and Fender Tools, Hammers, Chis- 
fered by one manufacturer. Ask for Catalogue No. 34A. els, Punches, Pliers, Files, Screw Drivers, etc. Ask for 


lec ps—H Bit B Bit E s Catalogue No. 26A. 
ical Shops— » Bit , Bit Extensions, Screw , 
. Divers eten Auk See | Congas "No. 34A. Machine Shops— Hammers, Rules, Chisels, Punches, Levels, 


H Chisels. Punch Ask £ etc. Ask for Catalogue No. 34A. 
M. l Sho ee, ? i S, > tc. o 
o_— ot we ge oP ammers isels, Punches, etc. As e Forge Shops — Anvil Tools, Tongs, Hammers, etc. Ask for 


Catalogue No. 34A. 


Instructors of the shop subjects listed above should have our catalogue when specifying equipment. The catalogues are illus- 
trated below—send for them. 

The hard and accelerated usage that tools are subject to in the school shop demands quality tools. For more than three- 
quarters of a century Stanley Tools have been made to the sound policy of Quality First. Specify Stanley Tools for the utmost in 
economy and service and avoid substitutions. 
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Send for these Special School Catalogues 
Catalogue No. 26A-Automotive Tools 


Shows a complete line of hand tools, with the exception of 
wrenches, and a complete line of Body and Fender Repair 
Tools. It describes chrome vanadium alloy steel Chisels and 
Punches, molybdenum alloy steel Pliers, new Screw Drivers 
with Stanloid handles-—the toughest non-metallic substance 
known —and many other tools of particular value to the 
school shop. 


Catalogue No. 34A with School Index 


Illustrates and describes over 1500 Stanley and Stanley-Atha 
Woodworking and Metal Working Tools —215 pages. It is 
furnished with a special school index which lists the proper 
tool equipment for the Elementary, Junior High, Senior 
High and Vocational School Shops. You will find this book 
helpful in making up your tool specifications. 


“Stanley Equipment is 
Standard Equipment”’ 





Stanley Tools, Educational Dept. 106 Elm Street, New Britain, Conn. 
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Vocational Education’s New Deal 


Charles W. Sylvester 


Director of Vocational Education, 
Baltimore, Maryland 


OCATIONAL Education is an integral and vital part of 


every modern progressive and successful system of pub-. 


lic-school education. General education has a tremendous re- 
sponsibility in the preparation of youth for life, but one’s 
education is not complete without vocational education. It is 
this type of education that fits for livelihood. 

Specifically, vocational education is that part of the train- 
ing and experience of any individual whereby he learns suc- 
cessfully to carry on a gainful occupation. No one thing is 
more important in the industrial, commercial, and civic de- 
velopment of our great city than the setting up of educational 
facilities which will provide trained and efficient workers 
and craftsmen for the work which Baltimore has to do. And 
further, the obviously more important consideration is to 
provide education for all of our boys and girls — educational 
work which they can accomplish, which they enjoy and which 
will mean success for them educationally and vocationally. 

The new deal in education presupposes an equal opportu- 
nity for all. This means an opportunity to get the best pos- 
sible education and also an opportunity to prepare for a 
worth-while occupation. For many, vocational education is 
the superstructure of training for a job, but for a very large 
number of our boys and girls it is the major part of the 
foundation as weil as the superstructure, because it must 
first provide the general education upon which to build voca- 
tional preparation. 

Vocational education is a co-operative enterprise embody- 
ing the active participation on the part of parents, students, 
employers, labor, the community, and the schools. Many fac- 
tors are involved in a satisfactory and efficient program, all 
of which must be carefully considered, properly evaluated 
and welded into a working system of education and training. 


History of Vocational Education 

Vocational education is one of the oldest forms of educa- 
tion. The early Jewish law placed the duty of teaching a 
trade upon the parent and it is significant that the earliest 
records of apprenticeship show the same relationship between 
master and apprenticeship. In the Babylonian code of Ham- 
murabi about 2250 B.c. we find the following: 

“If an artisan take a son for adoption and teach him his 
handicraft, one may not bring claim against him. If he do 
not teach him his handicraft, that adopted son may return 
to his father’s house.” 

And so on through history from the early days up to the 
present time we find outstanding examples of various and 
many phases of vocational education. There are many in- 
stances of vocational programs dating back as far as 1642. 
Among the early programs of industrial education we find 
provision for such in the Massachusetts Ordinance of 1642. 
The Mechanics Institute Movement which was followed by 
the American Lyceum in 1824, has continued in revised 
form up to the present time. Such work was not generally 
recognized by the American public schools until about 1876, 
when an exhibit of the Imperial Technical School of Moscow 
attracted considerable attention. One of the very earliest 
schools about this time was the Baltimore Manual Training 
School which was established in 1884, that is, 50 years ago, 
and is claimed by many to be the first educational institution 
in the United States to establish manual training as a part 


This article is based on an address given 
before the Public School Association, No- 
vember 13, 1934. While it specifically de- 
scribes conditions in Baltimore, neverthe- 
less it is equally applicable to the conditions 
prevailing in every one of the larger cities 
of the United States. 


of the public-school system. The Baltimore Polytechnic In- 
stitute, as this institution is now known, is of national sig- 
nificance. While it prepares more specifically for college en- 
trance, many students enter directly into industry from the 
education which they receive there. This was the beginning 
of industrial and technical education in this city. 

Commercial education, another important phase of voca- 
tional education, began- with a course in penmanship in the 
Baltimore City College in 1850, 84 years ago. Three years 
after that bookkeeping was introduced into the curriculum 
but a complete commercial curriculum was not offered unti! 
1891, or 33 years ago. Home-economics education, which is 
often referred to as a new phase of education, was urged by 
the more progressive citizens of the community about the 
time of the organization of the Baltimore Manual Training 
School. It was, however, not introduced until 1892. At that 
time there were 9,292 girls enrolled. Foods and cookery has 
been part of the public-school program for a period of 30 
years. Vocational and educational guidance, which has been 
in existence for many years in the United States, was not 
provided for in Baltimore until September, 1923. 

The Vocational School for Boys was organized in 1918 soon 
after the passage of the Smith-Hughes act creating federal 
aid for vocational education. Although printing was offered 
in 1918, the Ottmar Mergenthaler School of Printing was not 
opened until 1923. This school was the result of several 
years’ work on the part of leading industries in this city. In 
1920 a petition was presented to the board of school com- 
missioners asking that a central school be established giving 
boys an opportunity for training in the printing trades. The 
Girls Vocational School was opened in 1925. In this same 
year the Vocational School for Colored Boys was organized, 
and the year following, vocational work for colored girls was 
provided. 


Vocational Education of the Future 

Vocational education, if it is to fulfill its obligation, must 
be continually adapted and readapted to prevailing social and 
economic conditions. It is consequently dealing with an ever- 
changing situation, and is constantly facing new and special 
problems. Vocational education has attempted to take into 
account the important social, economic, and industrial changes 
that have been proceeding steadily during the past decade or 
two and to plan accordingly. The recent emergency caused 
by a period of economic stress has accentuated many condi- 
tions thus forcing an immediate recognition of many prob- 
lems. Vocational education must continue its present pro- 
gram in conformity with industrial progress and also to rec- 
ognize social and economic changes and plan to assist in the 
new deal in education. There are, therefore, important chang- 
ing conditions in vocational education. 

There is turmoil, discontent, dissatisfaction, and discourage- 
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ment everywhere. Youth must be encouraged to go forward, 
to think logically and constructively. A change in attitude 
and the development of courage, confidence, and interest in 
worth-while things is essential. Failure in education must be 
eliminated in order to avert failure in life and to prevent 
idleness and delinquency. A suitable educational program for 
every boy and girl must be our goal. By this is meant edu- 
cational work which can be successfully achieved and work 
which is pleasant, interesting, and in line with one’s likes and 
desires. A widened and extended vocational program with 
many levels of achievement will meet the needs of a majority 
of our youth. 

Young people of every aptitude and ability must be irained 
so that they can get a job and hold it. This will certainly 
reduce unemployment of the future. Adults will require short, 
intensive, and efficient vocational-training courses under ap- 
propriate conditions, whether employed, unemployed, or about 
to become unemployed because of social, economic, or tech- 
nological changes. Thousands of persons, both youths and 
adults, will have to secure vocational training if they are to 
become employable or perchance to maintain their employ- 
ability. This is a challenge to our entire school program and 
we should plan to meet the various educational needs of to- 
day and tomorrow. More than 90 per cent of our boys and 
girls will receive their preparation for making a living through 
public-school training. 


Determining the Facts 


We must face the facts. It is necessary to know each boy 
and girl intimately. We need to know the number who can 
profit by a proper program of training. The withdrawals, the 
failures, and the misfits command our attention and require 
our most careful study and consideration. It is also neces- 
sary, in some way, to determine accurately the number of 
adults desiring training as well as those who need it, but 
for various reasons are not willing to look after their own 
welfare. Their needs as to education and training will have 
to be carefully ascertained. Only in this way is it possible to 
determine the training need. This requires research and sur- 
vey service not now in existence. 

Other important and necessary facts in dealing with this 
problem of education are: 

1. The probable requirements of industry, commerce, and 
other fields of work for trained employees by occupations. 

2. The requirements of each occupation as it relates to 
age, mentality, education, training, and personal characteris- 
tics, if any. 

The above facts can only be determined by a scientific sur- 
vey of the workaday world conducted by a staff of trained 
workers. In addition to the original survey it will be necessary 
to set up machinery to keep such data complete and up-to- 
date. 


Individual Differences of Youth 


During recent years a great deal of attention has been 
given to the differences that exist among school children. It 
is a well-established fact that all boys and girls cannot suc- 
ceed in the traditional school subjects. This does not mean 
that boys and girls who fail in the regular grades can succeed 
in the present vocational school. There is, however, every 
reason to believe that every boy and girl can master, in a 
more or less degree, some kinds of educational work. This is 
the task for the school department to determine. Vocational 
education of some level must be found for every individual. 

In arriving at the proper vocational objective for each 
student it is necessary to take into account mentality, age 
—both chronological and mental, grade level, achievement 
level in previous school subjects, teacher’s judgment, apti- 
tude, interest, desire, physical stature, and for certain voca- 
tions personality, appearance, and other characteristics. This 
presupposes specific but different requirements for each vo- 
cational course and consequently for each occupation. This 
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consideration, which needs more scientific procedure, is an- 
other part of the new deal. 


The New Vocational-Education Program 


The vocational school of today faces new conditions and 
new objectives. In addition to well-developed skills, occu- 
pational knowledge, vocational intelligence, and ability to do 
constructive thinking are required by present-day industry 
and commerce. The time has passed when book knowledge 
alone is sufficient equipment for a person for service in mod- 
ern industry. Specific vocational education is needed to sup- 
ply and improve workers to meet the present-day needs. It 
is not only necessary to know “how” to do a job satisfactorily, 
but it is essential for the highly skilled craftsman to know 
“why” a job is done in order to fully understand the sci- 
entific characteristics and the underlying principles of opera- 
tion and to possess the technical knowledge of the work. 

The vocational schools of Baltimore provide the upper 
vocational-training level. The majority of the present courses 
require that students have a good general school background 
and often more maturity than is now the minimum require- 
ment. On the lower level we have the prevocational schools. 
There is a gap between these two levels which it is necessary 
to fill. It is proposed to establish immediately above the pre- 
vocational level,: junior occupational schools to which pupils 
from the prevocational schools may be promoted after com- 
pleting that level of work. From the junior occupational 
schools they may advance to the vocational schools provided 
they have satisfactorily completed lower levels of work. 
Chart No. 1 illustrates this proposed development. Students 
from the regular grades may enter the vocational type schools 
at the grade level indicated on the chart, provided, of course, 
that they satisfy the specific requirements for the course 
desired. 


Rising Age of Employment 

The compulsory school laws of Maryland permit boys and 
girls 14 years of age, who have completed at least the sixth 
grade, to be employed in various occupations. Employment 
standards as set forth in NRA codes prevent the employment 
of boys and girls at all until they are 16 years of age, and 
in all occupations where machinery or mechanical equipment 
is used, up to the age of 18. These conditions have tremen- 
dously changed the school problem. To claim that all of 
these people should go to the full-time traditional school 
evades the question. A new deal in education is necessary if 
this formerly employable group is to be served profitably. 

Current conditions in employment also serve to restrict 
the employment of youth under 18 years of age, wholly in- 
dependent of the operation of the NRA codes. In many in- 
stances employers naturally prefer to hire available adults 
for a job at standard wages. The result is that the young 
person who wants a job is unable to find one. This means 
that large numbers of boys and girls who formerly have been 
employed will be compelled to attend some sort of full-time 
school or spend their time in idleness. The vocational pro- 
gram must be enlarged and expanded to provide for this 
situation. 

The trend in employment of workers according to ages, in 
four general classifications, is illustrated in Chart No. 2. 

Chart No. 3 indicates the probable employment levels for 
boys and girls leaving our traditional and vocational schools. 
Through experience and additional training and education 
many will be able to move to higher employment levels. 
Many others, because of lack of ability or other shortcomings, 
will become the laborers and fill adult unskilled jobs as they 
go beyond the age limits of 19 in the lower employment level 
and 25 or 30 in the routine or operative level of work. 


The New Apprenticeship 


The history of apprenticeship, from the time when the 
father taught his son a trade, through the period of inden- 
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ture apprenticeship with a master craftsman as instructor, 
to the so-called modern apprenticeship with little or no train- 
ing except by the observation or “pick-up method,” shows 
a progressive decline in values accruing from modern appren- 
ticeship training. There is néed for a new scheme of appren- 
ticeship. 

With a wise eeniiiennl program of education it is possible 
to provide the necessary skills and trade knowledge through 
courses taught according to scientific methods by experienced 
men trained in proper education procedures. An adequate 
course of study for each trade, covering the conditions of 
labor, acceptable educational techniques and procedures, and 
full technical content, can be developed only by the co- 
operation of the three agencies concerned — industry, labor, 
and education. Educators are agreed that through the voca- 
tional-scheol program, in addition to acquiring manipulative 
skill and knowledge of the fundamental principles of occupa- 
tions, the student should learn to meet actual situations; to 
appreciate social, civic, and moral values; to overcome prej- 
udice against manual labor; and to realize that attitude to- 
ward work is as important as aptitude. 

A review of the census for 1930 discloses the fact that 
approximately 50 per cent of the working population of 
Baltimore is employed in the trade, manufacturing, and me- 
chanical industries. There are in the schools of Baltimore 
more than 125,000 boys and girls, a large percentage of whom 
will engage in trades and mechanical kinds of work if they 
are to find employment in this city. This group must be 
guided, directed, and given training which will assist them 
to enter various occupations. 

President Roosevelt under date of June 27, 1934, issued 
an Executive Order titled, “Prescribing Rules and Regulations 
for the Interpretation and Application of Certain Labor Pro- 
visions of Codes of Fair Competition as They May Affect 
Apprentice Training Programs in Industry.” 

It is now possible under this order to develop a nation-wide 
program of apprentice training. Committees are being or- 
ganized in each state to develop the local programs. The 
Maryland program will require definite school training which 
can be met largely by the vocational school. This will mean 
a program of wider scope than that now in operation and 
must be of such character as will make it possible for ap- 
prentices to reach a recognized level of knowledge and skill 
and meet employment standards. 
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Parental Interest and Support 

In the new program of vocational education, which calls 
for a wide range of training levels, it is necessary to interest 
parents and obtain their support, especially, as the program 
of education refers to their boys and girls. There must be an 
understanding of the requirements which must be definitely 
established at each educational level. This has been quite 
clearly established for the traditional school program. 

Just as at present, where students reach their level in the 
regular grades the same condition will naturally prevail in 
the vocational-school set-up. A student cannot go to the 
senior high school before satisfactorily completing the junior 
high school. As far-as the vocational school is concerned, 
students will have to complete the general vocational-school 
work or an equivalent level in the traditional school before 
being admitted to the vocational school. In this program 
boys and girls will, for many reasons, terminate their edu- 
cation at various levels. 


Employer Participation 

No program of vocational education can be complete or 
satisfactory without the interest, co-operation, and assistance 
of employers in the various occupations. 

One of the most encouraging factors in the development 
of a program of vocational education in Baltimore has been 
the very marked improvement in the co-operative relations 
with organizations and individuals representing the various 
types of industrial and commercial employment. The Balti- 
more Association of Commerce and the Engineers Club have 
been very active in helping and developing an extensive pro- 
gram of vocational education. The Baltimore Typothetae and 
the printing industry in general have continued their good 
work in relation to the Ottmar Mergenthaler School of Print- 
ing. The Master Plumbers Association and the General Auto- 
motive Dealers Association, and associations representing the 
electrical and machine trades, have agreed to assist in the 
development of work for their craft. 

Provision has been made in connection with many of the 
trade programs for a trade advisory or apprenticeship com- 
mittee. The value of such an advisory group is invaluable. 
The committee is ordinarily made up of one to three delegates 
from each of the following organizations: master or employer 
organizations, journeyman or employee organizations, depart- 
ment of education, and manufacturers, jobbers, material and 
supply dealers. The work of such a committee has to do with 
determining the need for training, formulation of rules and 
regulations, enforcing part-time school attendance and regula- 
tion of apprentice publicity, review of student applications, 
approval and enforcement of apprentice contracts, maintain- 
ing contact with co-operative organizations, and similar mat- 
ters. It is planned to extend the trade-advisory-committee 
idea to include every vocational course offered. 


Co-operation with Labor 


A program of vocational education is not complete without 
the support and co-operation of labor organizations. They are 
needed in planning the program, for counsel and advice at 
all times as to content of courses, and for their aid in the 
placement and supervision of young workers. 

The American Federation of Labor has for many years 
been favorable to vocational education. They have developed 
a definite policy and have assisted in promoting vocational 
education on a national scale. At their convention in Norfolk, 
Virginia, in 1907, a resolution was passed in which they went 
on record as favoring the best opportunities for the most 
complete industrial. and technical education obtainable for 
prospective applicants for admission into the skilled crafts 
of this country. They have been very active since that date 
and have taken a very prominent place in vocational-educa- 
tion history. Through the efforts of the American Federation 
of Labor, the Smith-Hughes Bill providing Federal aid for 
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vocational education was passed by the House of Representa- 
tives and Senate in February, 1917. This bill became a law 
with the signature of President Wilson on February 23. 

The American Federation .of Labor, at their meeting in 
Los Angeles, California, in September, 1927, and many times 
since then, reaffirmed their belief in an adequate program of 
vocational education under public control. They have gone 
on record to support and co-operate in the development of 
such programs and stand solidly for the maintenance of the 
standards of the trade and for the proper selection and further 
training of those preparing to enter the trade, as well as for 
the widest opportunity for those already employed to secure 
additional education and training at public expense. 

The American Federationist of August, 1932, in an article 
on “Adult Education” says: 

Fifteen years of experience on a nation-wide basis have con- 
clusively demonstrated the great value of this program of voca- 
tional education. Any continuing program of vocational educa- 
tion on a public basis should preserve such a standard in provid- 
ing education to assist employed workers to become more effi- 
cient on the jobs which they hold, to become more versatile so 
that they may be able to work at various phases of their trade 
rather than as single-purpose workers, or to prepare for eventual 
promotion in the same general line. 

Such workers are more adaptable to being shifted from one job 
to another in the organization, thus lowering labor turnover and 
stabilizing employment. The local community, the state, and the 
nation are all benefited because of the increased knowledge and 
skill of their workers, with the resulting tendency toward stabil- 
ization of employment and the all round improvement in citizen- 
ship which is bound to result from having fewer incompetent or 
partly competent people floundering from one job to another. 
To the extent to which adult workers take advantage of the 
opportunities provided in the evening school to upgrade them- 
selves and become more resourceful and better qualified in their 
occupations, they are protecting themselves against the loss of 
their jobs due to technological advances in their occupations. It is 
one of the primary functions of the evening school to render this 
sort of service. This program, through providing the instruction 
which assists people to keep up with new developments in their 
occupations, is rendering a great service to many thousands who 
might otherwise become technologically unemployed. 

Baltimore apparently is forcing a new day. Labor is taking 
more interest in vocational education, and the new president 
of the Baltimore Federation of Labor has offered to co- 
operate with us in the carrying on of our vocational work. 
This means a new deal for youth and greater prospects for 
adult workers in the way of education and training for work. 


Guidance and Adjustment 
Guidance for students desiring to enter and for those al- 
ready enrolled in vocational schools is as important if not 
more important than guidance with students pursuing work 
in other schools. There are many facts to consider with re- 
spect to the student and the course he desires. A careful and 
continuous check of his record and achievement in the voca- 
tional school must be made as he progresses through school. 
Adjustment of his educational program is often necessary. 
Many: other problems affecting his schoolwork must be given 
thoughtful consideration. It is also often necessary to make 
a transfer to another more suitable course or even another 
school. This is the job of a specially qualified counselor. 
Much attention is given to particular types of students 
for particular kinds of work. Attendance at the vocational 
schools is voluntary. Students are not required to go to these 
schools. They go with the consent of their parents after care- 
ful consideration has been given to the specific type of edu- 
cation in which they are interested. The question of grade, 
age, size, personal characteristics, likes, aptitudes, and inclina- 
tions are all taken into consideration at the time the matter 
is discussed with students desiring to enter vocational courses. 
During the:16 years the vocational school has been in opera- 
tion we have accumulated a great many facts which are of 
great fmportance at this time. While tests are not used for 
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the selection of students, they are used to check aptitude, 
progress, and achievement. Results show, however, that we 
could predict with reasonable accuracy the success or failure 
of at least 90 out of every 100 students entering this school. 

A more extensive program of guidance must be provided 
for every type of vocational school. As tests become more 
reliable they will be of great value in determining aptitudes 
for specific courses. Achievement tests of the future will be 
an aid in checking trade-preparation progress. All of these 
factors, as they relate to students, will be vital parts of the 
guidance program. 


Tedining ead Retrsiaiad ter Adelie 


Vocational education for the trades and industries and the 
home, as well as for commercial employment, must be pro- 
vided on a larger scale for adults in the evening schools. Spe- 
cial classes must also be organized for adults in the late after- 
noons and on Saturday mornings when the school facilities are 
available. Our adult-training program is small and not suffi- 
ciently diversified. Men and women who want additional 
training and education should be given the opportunity. In- 
competent and mediocre workers should be awakened and 
urged to increase their knowledge and improve their trade 
skills. A change of attitude toward better work is essential. 
Postgraduate courses for craftsmen are as greatly needed as 
are postgraduate courses for men employed in professional 
occupations. With the co-operation of employers such as we 
are getting from many organizations at this time, it is felt 
that all of this work will become more valuable each year. 

In this country we have been in the throes of a period of 
unemployment. With the economic depression came the dis- 
charge of workers. The workers who were least capable were 
the first to be released from the payroll. Without training 
for definite employment, the unemployed will find it difficult 
to get work even with the return of better conditions. In 
fact, it is quite probable that many of them will remain un- 
employed until they prepare themselves to do kinds of work 
which need to be done. For the worker of tomorrow and the 
adult of today, it is then actually necessary that considera- 
tion be given to immediate provision for courses of training 
which will combat this phase of the unemployment problem. 
Vocational education will not solve unemployment, but un- 
employment cannot be solved without vocational education. 

The point is wisely taken that we pay a big price for mod- 
ern science and invention. Automatic machines and labor- 
saving devices in industry have replaced men in large num- 
bers, but new inventions and new industries require new 
trained workers. New types of work and new services to be 
rendered must be found. For many kinds of work, such as 
auto mechanics, because of the changes in design and me- 
chanical complications, more highly skilled mechanics are 
needed. The manufacture, installation, and service of the 
radio equipment require skilled men. This is true also of 
electric refrigeration, oil-heating systems, air-conditioning in- 
stallations, and other kinds of products and services. Workers 
displaced by modern advances in industry can, therefore, 
readily change over to new occupations provided a proper 
program of retraining is at hand. Unemployed workers are 
entitled to this educational opportunity to adjust themselves 
to those new demands ‘of industry which require new skills, 
new techniques, and information. 


Effect on Juvenile Delinquency and Crime 

The cure for delinquency and crime is to prevent it. Wider 
constructive work is needed with respect to the prevention 
and elimination or at least the reduction of delinquency and 
crime. Reliable authorities assure us that the type of delin- 
quency which leads often to crime is the direct result of lack 
of preparation for definite employment. If this be true, our 
schools are challenged to provide a variety of educational 
courses in order that all boys and girls may be specifically 
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trained. Vocational education, therefore, becomes one of the 
sanest and most effective of remedies. 

Mr. Harold E. Donnell, formerly Superintendent of the 
Maryland School for Boys and now Superintendent of Prisons 
in Maryland, writes as follows: 

I am thoroughly of the opinion that there are many boys of 
the nonverbal type who can be taught to work with their hands 
and possibly given a certain elementary training which will enable 
them to get on in life. The doing away with the apprentice system 
in the trades and the further taking of work away from this type 
of boy by action of child labor laws has placed a great many 
misfits in society. Naturally, a great many of these cases become 
delinquent and later on fall into crime, while others become 
merely dependent problems. I thoroughly believe that more 
emphasis should be placed on manual and vocational training 
in our public-school system and that the greatest emphasis should 
be placed upon those of limited intelligence, or perhaps better 
stated, upon those who have no inclination toward the regular 
academic routine. 

Brother Benjamin, Superintendent of St. Mary’s Indus- 
trial School, Baltimore, knows whereof he speaks when he 
says: 

Vocal training helps materially to lessen delinquency be- 
cause you place an objective in the mind of the boy and in prac- 
tically every case the boy will fight manfully to attain the goal 
which his objective promises. It also gives him an opportunity 
of acquiring a position, for employers the country over will prefer 
to employ the experienced boy rather than the beginner. 

We can well afford to consider also the opinion of Dr. 
Walter N. Thayer, Jr., formerly Superintendent of Prisons 
in Maryland and now of New York State, an outstanding 
authority on delinquency and crime. In a recent communica- 
tion, he writes as follows: 

One of the striking characteristics of the inmates of prisons and 
reformatories is the lack of ability to perform anything in the way 
of skilled labor. One rarely finds even semiskilled artisans in these 
institutions. There seems to be a rather close correlation between 
academic education, skilled craftsmanship, and ability to get along 
in civil life. I am convinced that if we would identify these cases 
sufficiently early and substitute manual or vocational training for 
the academic, we would keep many of these boys out of trouble 
later on in life. 

The Congress of the United States has agreed that the 
prevention of crime must begin with young people. Senator 
Copeland’s report shows the average age of criminals to be 
23. The largest group is 19 years with the next largest group 
17 years of age. With an appropriation of $70,000 the Wash- 
ington school system has set up an experimental program of 
character education looking to a discovery of facts bearing 
upon juvenile delinquency. The experiment will be watched 
with interest. The schools can, no doubt, render valuable 
service in this most important social condition. 

The vocational school should always endeavor to discover 
and develop proper character traits, attitudes, and habits in 
all its students. These characteristics are fundamental in all 
of life’s activities, and contribute greatly to success in-the 
world of work. 

: Léisure-Time Activities 

It has been stated by a reliable authority that with the 
return of prosperity and maximum employment, even to a 
peak time like 1929, from 6 to 8 million people, who are 
willing to work, will be unable to find employment. This is 
largely due to invention, which has continued unabated dur- 
ing the depression and to new technological changes in indus- 
try. This does not include about 2 million who have always 
been unemployed, nor does it take into account the fast ap- 
proaching short work week. Millions of people will have lots 
of leisure time. 

This is a sure indication that the vocational school, as well 
as other schools, should encourage preparation for leisure- 
time activities that are worth while. Athletics and recreation 
should be in every student’s program. The reading of good 
books and magazines should be emphasized. Hobbies of 
many varieties will grow out of vocational training, partic- 
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ularly handicraft work and the home shop. Music should be 
included in the vocational-school program. Civic responsibil- 
ity and welfare activities can well be developed through stu- 
dent government and welfare within the student body. This 
whole matter is a vital one so far as the worker is concerned. 


Certified Workers 


From practically every professional vocational school, stu- 
dents are turned out with a stamp of approval of the institu- 
tion, certifying them as being able to carry on in the field 
of work for which they have been trained. This is true in 
medicine, law, and engineering. A great need at the present 
time is for a vocational program of less than college grade 
from which students may be certified as being able to carry 
on in the various trade, industrial, and commercial occupa- 
tions of the city. This, of course, will require a real program 
of training, but it is both feasible and possible. 

Pride in craftsmanship needs to be stressed in order that 
craftsmen may take greater interest in doing better work 
and not keep ever uppermost in mind the almighty dollar. 
To keep pace with the changing industrial conditions, the 
dignity of labor should take a more prominent place in the 
discussion of employment in the trade and industrial occupa- 
tions. People have altogether too long considered the mechan- 
ical and industrial occupations as being employment requir- 
ing inferior minds. It is very evident that occupations in this 
field require minds far superior to those required in many 
other lines of endeavor. Considering vocational education 
from every angle, it is quite easy to see that this type of edu- 
cation, which fits both for life and for livelihood, is as im- 
portant, if not more important, than any other type of edu- 
cation. The future of this great city depends upon trained 
men and women. 


Placement and Follow-Up 

Placement and follow-up is an important consideration in 
any vocational-school program, as it is for all education. The 
time will surely come when it will be the responsibility of 
departments of education everywhere to see all students into 
their next step in life, whether it be into a college or into 
the workaday world. The youth of today must be helped to 
secure the kinds of work for which they are best qualified 
and occupations in which they will be most successful and 
happy. This involves not only the finding of that job, but 
involves close follow-up by a co-ordinator for a year or more 
in order to determine whether the individual in question is 
satisfactory to the employer and is happy and contented. 
Satisfactory placement and follow-up work is a difficult job 
which requires the services of specially trained placement 
workers. They must be thoroughly familiar with conditions 
and requirements in the various fields of work. They must 
also be skillful salesmen, tactful and conscientious. This work 
must be carried on scientifically. It will be an added expense 
to the schools but a decided asset to society and the com- 
munity. Successful, satisfied workers are our best and most 
valuable citizens. 


Educational Investment and Costs 


The cost of education, provided the money is carefully, 
judiciously, and properly spent, is the best investment any 
community can make. School costs, however, are always un- 
der fire and constantly challenged. Vocational education as 
its part of education’s new deal is attempting to show results 
that are worth all it costs and more. Classes have been greatly 
enlarged, thus reducing the cost of instruction, and the ex- 
penditures for supplies and materials have been considerably 
curtailed even to the point of lessening the efficiency of the 
work. The annual cost of education of a student in one of 
the Baltimore vocational schools is now no larger than the 
cost of a student in a technical-high-school program. 

Money spent for vocational education should produce re- 
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sults. Failing and repeating students are promptly transferred 
to more suitable courses where money will not be wasted, 
thus avoiding double or enlarged costs. Our vocational-school 
graduates have been unusually successful in finding employ- 
ment as a result of their training. They therefore become a 
community asset. 

New schools and new types of education will cost money 
for equipment and educational materials, but the cost of in- 
struction will-not be increased because it will require no more 
teachers in the system. It will surely mean greater returns 
for the money spent because of successful rather than fail- 
ing work on the part of pupils. No one can estimate the sav- 
ing to the community because of the probable elimination 
of delinquency. Nevertheless it is an important factor. 
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In 1933 the Federal Government appropriated approxi- 
mately 8 million dollars for aid to vocational education in 
the various states. Baltimore received about $15,000 of fed- 
eral and state aid for vocational education that year, The 
new George-Ellzey Act, which was passed by the last Con- 
gress, should give Baltimore from $10,000 to $15,000 addi- 
tional aid this year. The State of Maryland reduced their 
vocational appropriation from $25,000 to $9,000 in the last 
budget. Every effort should be made to secure an appropria- 
tion for vocational education in Maryland of at least $50,000 
annually. Our state has been very dilatory in properly pro- 
viding funds for this type of education. 

The new deal will require more money if it is to be success- 
ful, and some way, somehow, this money must be forthcoming. 


Industrial-Arts Research 


William E. Warner 


Ohio State University, 
Columbus, Ohio 


HIS topic always interests me (85)! because it requires 
‘ca extensive organization of the perspective one has 
concerning the progress and future of his field. One’s initial 
and obvious assumption is that progress in industrial-arts 
education, as in any field, is, or certainly should be, in direct 
relation to research accomplishment. This indicates some- 
thing of the significance of the topic. No shop teacher, then, 
can afford to be inactive as regards research and the progress 
made possible by the completion of valid studies. It may be 
well first to review what work in research has been sponsored 
and accomplished in industrial-arts education by some of the 
associations. 


Research in the Associations 


The Western Arts Association has stood out among the 
various associations for certain studies it has sponsored in 
times past. One of the first of the significant ones was reported 
in the 1907 Proceedings and had to do with “Credit Allow- 
ances for the ‘Special’ Subjects.” Ten years later, in 1917, 
Ira S. Griffith’s reports on “Standards and Tests” began the 
investigation and study of two topics in the industrial-arts 
field which have been carried on ever since. The Termino- 
logical Investigation reports initiated at the Cleveland con- 
vention in 1929 were concluded with a final report in St. 
Louis in 1932 and by a special symposium monograph pub- 
lished in 1933. 

An inspection of Proceedings of the National Education 
Association as far back as 1900 does not reveal any sponsor- 
ship of research pertaining to industrial arts. The same can 
be said of the American Vocational Association since its in- 
ception at Louisville in 1926, although reports of an empirical 
nature have been published on “standards” in addition to 
certain ones which were brought out by the old National 
Society before that time. 

The Mississippi Valley Conference consisting of persons en- 
gaged. in the preparation of shop teachers will celebrate its 
twenty-fifth anniversary at Peoria, Illinois, in December, 1934. 
This stimulating conference of college and university people 
has made certain reports in its history on research topics in In- 
dustrial Arts, some of which were produced in the form of 
“leaflets” (82) by the United States Office of Education when 
Dr. William T. Bawden, as conference chairman, was the 
government’s senior specialist in industrial education. The 
conference has not sponsored any of the more complete type 
of printed reports until this year with the production of an 
anniversary volume (54) which should have considerable 
value for the profession. An interesting publication from a 


2A number within parentheses refers to the corresponding number in the 
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committee of this group is a list of 800 theses and disser- 
tations (44). Several people co-operated on this study, which 
was directed and produced by William L. Hunter of the 
State College at Ames, Iowa. It provides a valuable catalog 
for reference and is a revealing index of research accomplish- 
ment in industrial-arts education. 

Available records of the Eastern Arts Association do not 
reveal any reports of researches in the industrial-arts field, 
but there are a few state association reports of interest. These 
are to be found in connection with the work of the Michigan, 
Illinois, and other state vocational associations. 

Epsilon Pi Tau, the national honorary professional frater- 
nity in industrial arts and vocational industrial education, 
founded in 1929, is outstanding thus far for its professional 
yearbooks, begun in 1930. Its 1930 Review included certain 
noteworthy bibliographies, particularly a rather complete one 
of 92 Ph.D. dissertations in, or directly related to, indus- 
trial-arts education. The 1931 Review included an unusually 
significant symposium of fourteen chapters on /ndustrial Arts 
Testing. The table of contents of this much used and widely 
quoted study may be seen on page 43. The 1932 Review 
included the results of a three-year study on the fraternity’s 
constitution, and the 1933 number carried a symposium study 
on the whole question of Standardization. The 1934 Review 
contains an unusually interesting and significant study on 
Public and Professional Relationships; and the 1935 Review, 
already planned, is to be devoted to the whole question of 
Research, where one of the more important chapters will be 
devoted to the question of bases for evaluating research in 
industrial-arts education. 

The discouraging thing is that the industrial-arts profes- 
sion, to my knowledge, has never had a full-fledged research 
bureau, a full-time research worker, or any subsidies of more 
than one hundred dollars a year for research. A few of the 
leaders have outlined programs and made timid suggestions 
and requests, but that is just about as far as the thing 
has gone. 

With these reports as a beginning, it is professional to 
ask, “Should local, state, regional, and national associations 
which are supposed to represent the interests of industrial 
arts, sponsor programs of research and resulting publications 
in the light of the assumption stated in the opening paragraph? 
What is your answer?” 


Certain Prerequisites for Research 


No discussion of needs and accomplishments of industrial- 
arts research would seem to be complete without an early 
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review of certain items which go along with the production 
and use of research. These may be referred to as prerequisites, 
because they do seem to be essential parts of anyone’s profes- 
sional and intellectual equipment who expects to do or use 
research. 

As a start, one should have a desire for and possess a fine 
attitude toward general and specific scholarship. Teachers 
frequently drift into professional ruts by not being continually 
on the lookout for all types of literature that report findings 
and progress relating to industrial-arts education. One is 
agreeably surprised occasionally, for example, when he finds 
that significant progress is made for the industrial-arts profes- 
sion by specialists in other fields. Many notable and very 
useful contributions have come from psychology, physiology, 
economics, engineering, elementary education, secondary edu- 
cation, guidance, administration, sociology, history, and cer- 
tainly philosophy. One cannot afford, therefore, to be out 
of touch with what is accomplished in these other fields, in- 
cluding, of course, work in the finer types of arts and crafts 
wherever they are found. 

The question of scholarship cannot be acccomplished with 
any great degree of facility unless one is constantly on the 
lookout for new publications. This usually results in the 
accumulation of a good professional library, the contents of 
which the research worker must be familiar. 

The next item in the way of prerequisites is for the re- 
searcher to become acquainted with the contemporary prob- 
lems in his field in all sections of the United States, if not 
the world. Research and graduate work assumes a certain 
measure of leadership in one’s profession, and this involves 
knowledge of the problems of the profession if the worker 
is to have a desirable background and make much progress. 

Considerable practice and experience need to be gained in 
thinking both objectively and abstractly. This is one of the 
first requirements of graduate work and research, and is some- 
thing which all too few people accomplish. Much trouble is in 
store for the aspirant who cannot master these abilities. A 
rather elementary but important requirement is that one must 
learn to identify, count, assemble, classify, read, quote, inter- 
pret, chart, and write with proficiency —all before he can 
expect to make even a good start in research. Many have the 
mistaken notion that they can do research when they have 
made a count or chart of something. 

One should develop a wholesome but intense curiosity and 
along with it a strong desire to find an answer to the prob- 
lems which he sees. Such things as intellectual honesty, im- 
partiality, and patience, however, all go along with curiosity 
and a desire for accomplishment. The emotions certainly have 
no place whatever in research. 

It is always essential to study the work and accomplish- 
ments of men in positions of leadership. Progressive move- 
ments or departures can always be traced to the initiative 
and work of a leader. F 

One of the best- ways of identifying or characterizing a 
study as a research is to discover if its results show the appli- 
cation of valid techniques. Three examples are now presented 
both to illustrate the use of techniques in research and to 
familiarize the reader with the ways in which topics or prob- 
lems are developed. The first is an example which shows the 
application of several techniques. The illustration is taken 
from the Western Arts Association’s Terminological Investi- 
gation (88).? 

The Question of What Professional Term to Use. The fol- 
lowing points in the development of this interesting research 
report were used as chapter heads: 

1. Inception at Cleveland in 1929. 

2. Evidences of Confusion Indicating Need. 

3. Scientific Approach to the Study. 

4. Compilation of a Master Word List. 

5. Etymological Study of Words in the List (Hutchinson). 





*Copies of this 44-page report may be secured from the author or directly 
from the Association’s Secretary for 10 cents in stamps. 
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6. Comparative Study of First Use (Bennett). 
7. Studies of Contemporary Usage (Bollinger) : 
a) by 358 Ohio shop teachers, 
6) by different organizations and places, 
c) by authors and periodicals. 
8. Generic and Other Relationships. 
9. Psychological Implications (Bollinger). 
10. Philosophies Being Labeled (Warner). 
11. Synthesis of Findings Presented in a Glossary. 
12. Reactions of Critics (Bawden and Gribble). 
13. Establishment of Machinery for Dissemination. 
14. Appendices: A Bibliography and the Master Word List. 

The second example shows the application of but one princi- 
pal technique and is a suggestion for a study which a com- 
mittee of the Western Arts Association’s council now has 
under way. It concerns a revision of the association’s consti- 
tution and involves a preliminary but basic analysis of certain 
functions of and relationships in the Association’s work. 


Revision of the Association’s Constitution 
. Administrative. 
. Public and Professional Relationships. 
. Convention Program and Publicity. 
Research and Editorial. 
. Exhibits: Educational and Commercial. 
. Membership. 
. Budgetary and Audit. 
. Secretarial and Treasury. 
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The third example is of an unusually interesting study in 
the industrial-arts field, completed in 1933, which may be 
described as a technological type. The study had to do with 
School-Shop Noises and involves an investigation of their 
nature, effects, and reduction. It was done by two graduate 
and experienced engineers who completed their masters in 
industrial-arts education: Erick B. Berglund, now of Ely, 
Minnesota, and William R. Fiedler, of the Heald Machine 
Tool Company of Worcester, Massachusetts (10). 

School-Shop Noises. The table of contents of this thesis 
reads as follows: 

. The nature of “noise.” 

. The ear or human-hearing apparatus. 

Noise as a consideration in industrial-arts settings. 

. The thesis problem. 

. Measurements of noise. 

. Review of other studies. 

. Effects of noise. 

. Analysis of school-shop noises as to source, transmission, and 
absorption. 

9. Noise and the teaching problem. 

10. Digest of the findings. 

11. Methods for reducing certain shop noises. 

12. Recommendations for the school-shop planner. 

13. Related problems. 

14. Appendices: absorption coefficients and a bibliography. 

The three examples just reported are provided for purposes 
of illustrating different techniques of research attack and 
particularly for purposes of helping the reader to catch the 
swing of a research treatment. 
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Typical Groups of Research Techniques 

It is natural, after a preliminary study of the application 
of certain techniques of research in studies like the examples 
shown, for one to ask himself concerning certain large group 
classifications of research techniques, one or more of which 
would apply to a problem. The following classifications are 
presented to summarize the suggestions for techniques found 
in the three problems just described and to suggest a further 
analysis of this significant problem in all research studies — 
bibliographical, historical, philosophical, comparative (norm- 
ative type), sociological, experimental, physiological, psycho- 
logical, statistical. 

The reader should not misunderstand this list by believ- 
ing that these are the only techniques of research, because 
each of them can be broken down into many others. The 
experimental alone, for example, would likely involve thou- 








40 INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


sands of techniques. The statistical involves at least nine 
major classifications, and the comparative, as well as the 
sociological, certainly involves many, many more. It seems 
necessary to pause at this point, if the reader now thinks 
himself ready to do research, in order to catch another essen- 
tial, namely, that of a professional perspective of industrial- 
arts education on at least one level, the secondary school. 
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One early catches the notion that education about industry 
is one of the fundamentals in public education, where the 
other fundamentals consist of studies concerning agriculture, 
commerce, and physical and health education, in addition to 
the so-called fine arts, which, of course, include music as well 
as painting, sculpture, design, and the like. It takes courage 
to present such a thought as a postulate, however, because 
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Chart showing significant relationships in industrials arts 
on secondary-school levels 


Universal Need for Perspective 


(Refer to the circle-chart analysis.) 

It soon becomes evident that the research worker needs 
orientation as he considers his field for the purpose of choos- 
ing a problem. What are some of the problems which are 
available for him to study, and what is their relative im- 
portance? Also, what is the relationship between one problem 
or group of problems and another? Answers to questions like 
these should be of material help if there is any opportunity 
for him to grasp a perspective. There is the additional point 
that administrators and others are asking about industrial arts 
and its possibilities on all school levels. The observation is 
all too frequently made that industrial-arts people either do 
not or cannot talk about their field. The need, then, for per- 
spective in industrial arts is seen to be a universal one and, 
of course, is particularly important as another prerequisite for 
research in industrial-arts education. 

The accompanying chart is one person’s portrayal of ‘certain 
relationships which seem to have significance in industrial arts 
on secondary-school levels. The chart should be considered 
as a synthesis of a philosophy in operation. It certainly should 
be thought of as in motion. 


of the stupid tradition and assumption that such obviously 
minor techniques as learning to read, write, and figure are 
conceived of as the fundamentals in public education as in 
former generations. 

The outer rim of the circle chart suggests certain principal 
sources of the heritage of industrial arts. This leads directly 
into a set of professional objectives or formulations which, 
when broken down into their various meanings, or concepts, 
serve as specific criteria for controlling or evaluating what- 
ever is selected and experienced as industrial-arts subject 
matter, all of which revolves about the pupil and naturally 
assumes a laboratory that is both adequately equipped and 
staffed. 

The student of industrial arts, on inspection of a chart of 
this type, reflects that shopwork in American secondary 
schools has passed through two somewhat well-defined periods 
of professional growth and is now in the midst of a third. 
The first was “Manual Training” where the emphasis was 
on hand skill chiefly in woodworking. The second was 
“Manual Arts” where the emphasis, while still on skill, was 
extended to include the making of both useful and well- 
designed articles. The third is now “Industrial Arts” where 
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‘the intent is to include all of the old that was good, but to 
broaden out from the limitation of an emphasis on manual 
work alone to an enriched conception where more of the 
child’s interests and environment and certainly many of the 
school subjects are involved. This involves a general study 
of industry and its products along with a spread of manip- 
ulative experiences in what might be referred to as an organic 
program of useful education. 

The rim of the chart shows several elements in a great 
heritage. Industrial arts is an unusually significant phase of 
general education. Americans have been able, according to 
the Hoover report (64), to purchase between ten and fifteen 
billion dollars worth of leisure each year. Five billions of this 
have been spent on things associated with the automobile. 
We live, obviously, in the midst of a great industrial civil- 
ization. Occupational shifts are wide and rapid. Such facts 
are inescapable and cause our program of education to differ 
vastly from that of even a generation or two ago. Ours is an 
interdependent society, and we are in a material world. Edu- 
cated people are always intrigued with the great civilizations 
of former times, which invariably have been known for their 
material cultures. Such things endure even beyond history. 
These and other points indicate the need for a more flexible 
type of education. While such things concern all people, the 
particular thought here is what reference they have to the 
adolescent and to the high-school program of shopwork today. 

Considerable attention is being given in the “new deal” 
to distribution and to the consumer, who more than ever 
needs to be “an intelligent chooser and user of the products 
of industry.” There is also more reason than before to expect 
industrial arts to assist in the development of enduring inter- 
ests in worth-while hobbies. Greater recognition is now given 
to design and the appreciation of great creations. Exploration 
also takes on new significance because of the myriads of new 
materials, resulting processes, and consequent jobs to be 
studied and experienced. There are so many more tools now 
which everyone should be able to use with facility. Think, 
also, of the multitude of technical things about industry 
which everyone should know. Then, the business of being a 
success involves the assimilation of desirable personal-social 
traits, many of which are easy to acquire in the setting of 
a school shop or laboratory when such is the intent. All of 
these and other possibilities direct attention to the need for 
developing industrial-arts work. 

When once the nature of such a program is known, the 
next problem is to learn what subjects it should include. 
Nothing is without a plan in a material world. This suggests 
drawing, sketching, and duplicating, and involves both study 
and investigation to learn what is best for one to do. The 
world’s great industries work with different woods, metals, 
clays, foods, textiles, and the like. Electricity is one of our 
greatest forces and is therefore significant for study in the 
modern school. “Automotives,” when interpreted as referring 
to any self-propelled. machine, includes a consideration of 
all kinds of transportation. All of these would be for naught, 
however, without the graphic arts, commonly referred to as 
printing. 

Now the educator asks, “All this subject matter to what 
end?” The reply is found in studying the possibilities for inte- 
gration where the child is the center of the picture in an 
adequately staffed and equipped laboratory. Academically, 
think of the possibilities for drawing the social, physical, and 
even biological sciences out of studies which deal with in- 
dustry and material things. Socially, as has been indicated, 
people are interdependent in an industrial civilization. This is 
suggestive for both organization and method in a modern 
school shop. In the older days, no one ever thought of doing 
anything outside of the school, but now the laboratory is 
considered as a center from which the whole panorama of 
industry is seen as a field for study and participation by 
the pupil. 

The relationships mentioned above are all to be found 
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in the accompanying chart. It is important that everyone 
understand them if the possibilities of even an adequate 
program are to be achieved. Industrial arts is defined as but 
one of the practical arts where studies about agriculture, 
commerce, and the home are included as well. All of these are 
considered foundational today and become basic for later 
programs of specific vocational education which now begin 
at eighteen years of age and later. Industrial arts as described 
and shown here has been referred to as one of the “new 
fundamentals” because it not only deals with material things 
but with a phase of present-day civilization from which no 
one can or even wants to escape because of the richer and 
fuller life it has made possible. Now, what are the elements 
in this perspective? 

The circle chart has been presented for consideration not 
only from the angle of what the industrial-arts specialist can 
or should say about his field of work, but for the purpose 
of discovering many problems for study. Suggestions of certain 
major groups of studies are now reviewed. 


Certain Major Classifications of Research Problems 

This discussion includes the following classifications: his- 
torical, philosophical, pupil, curriculum, methods and devices, 
tests and skills, organization, physical planning, nomenclature, 
teacher studies, supervision, teacher preparation, and admin- 
istration. 

Historical. The following accomplishments are selected 
from an-unusually rich literature concerning the background 
of industrial arts, which might well be considered foundational 
to the research worker. There is Bennett’s noteworthy first 
volume (6); his symposium treatment of Historical Re- 
search (9); Anderson’s history (4); Salomon’s splendid report 
(68) on the history and Theory of Educational Sloyd ; Coates’ 
report on De la Howe and his proposed manual-labor school ; 
both Coates and Emerson on Woodward’s school and the St. 
Louis development, in addition to Woodward’s own writings 
(92); while Harms (38), Seybolt (70), Douglas (26), and 
Turner (81) have produced significant investigations on 
American apprenticeship. Richards (65) has written on the 
American and foreign museum. Sadler (67) and Edwin G. 
Cooley (20) have each published splendid reports on continua- 
tion schools; Royer (66) has covered the question of Mission 
Education in the Southwest. Kramer (47) has made an 
exhaustive report on The English Craft Guilds; and DeVette 
(22) on The Dutch Craft Guilds. Harper’s translation of Ham- 
murabi’s Code (39) is a classic, and Dard Hunter’s researches 
(43) on paper and paper making have been quoted at various 
times in sixty volumes. Carter’s dissertation (16) on The 
Invention of Printing in China is an unusually significant docu- 
ment, and Benvenuto Cellini’s autobiography (18) is an 
entertaining type of treatment of the life and work of the 
world’s greatest goldsmith. Bower (14) and Phipps (63) have 
each contributed significant biographical researches, the first 
on Booker T. Washington and the second on Frederick G. 
Bonser. Glover and Cornell (33) have dipped into the back- 
ground of American industries, and Neuburger (56) has done 
a comprehensive report on The Technical Arts and Sciences 
of the Ancients. Pugh and the writer (90) found 55 excellent 
references in English on period styles in furniture, in the 
library of the Metropolitan Museum of Art, along with many 
famous treatises on the nature and development of Oriental 
rugs, pottery, tapestries, glass, jewelry, silverware, lace, 
pewter, batiks, etchings, woodcuts, textiles, and the like. 

The mature student of industrial arts pauses to ask what 
further historical researches — and the above is naturally but 
a partial report — are needed. The question is difficult to an- 
swer, because it involves a background which no one ever 
seems to know well enough. It may be that therein lies the 
answer. In any event, it is hoped that suggestions for further 
studies may be gained from this review of accomplishment. 

Philosophical. There have been all too few studies of a 
philosophical type in industrial-arts education. Many ques- 
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tions might be asked, for example, which would be suggestive 
of studies, as: the nature and place of the aesthetic; the 
nature and amount of nonmanipulative work; the emphasis 
to be placed on leisure-time or avocational activities; the 
nature and significance of material cultures in world civil- 
izations with their lessons for the American public school of 
today, etc. It is interesting to note a few references which 
seem to be basic: 


Salomon: The Theory of Educational Sloyd (68). 
Dewey: Democracy and Education (23). 
Bennett: The Manual Arts (7). 
Bonser: Life Needs and Education. 
Bonser and Mossman: Industrial Arts for Elementary Schools. 
Osburn: Objectives Validation (59). 
The Kent, Hunt, and Osburn validation studies (46, 42, 58). 
The 1927 study and formulation of Professional objectives (87). 
The 1932 analysis of these Objectives for their Meanings, or 
Concepts. 

The 1933 use of these Meanings as Professional Criteria for 
selecting and judging not only Content but Method as well. 
A whole realm of curriculum research and evaluation is opened 
up as a result. 

Friese: 1933 List of Principal Concepts (31). 

The 1934 Circle Chart of Perspective and Relationships. 

Mumford: Technics and Civilization, etc. 

All researches, whether the worker realizes it or not, involve 
certain philosophic treatments. These may be referred to 
variously as assumptions, postulates, theories, objectives, 
relationships, definitions, distinctions, functions, criteria, and 
policies. An expression or interpretation of practically all of 
these ten terms may be found in almost any major research. 
Many young writers, for example, will begin a study and 
develop it on a certain unstated assumption of which they 
are frequently not even aware. More mature research reports 
(61), however, state their conditions or assumptions and 
stay, if possible, with the undisputed ones called postulates. A 
development of these terms would require more space than 
is available here, but the reader may find excellent treatments 
of them and other points in any one of the more recent books 
on research. 

The Pupil (social, psychological, and physiological phases). 
The early work of Stenquist (75) and Toops (80), in addition 
to the Minnesota study (61) of 1930, Strong’s report (77) 
of 1931, and Thorndike’s report (79) of 1934, may be pointed 
to as some of the more significant accomplishments in re- 
searches pertaining particularly to the pupil. There is great 
need for additional researches in industrial arts on pupil 
habits, skills, attitudes, appreciations, and certainly aptitudes 
as well as interests. Theses by Decker (21) and Miller (53) 
provide excellent examples of researches concerning the pupil. 

Curriculum. The essential perspective here includes both 
a horizontal and a vertical analysis— horizontal in the 
sense of an imtensive study of curriculum requirements on 
any grade, age, or school level; vertical in the sense of a 
general industrial-arts program from the preschool on up 
through regular school classes to adult leisure activities. The 
following may be pointed to as accomplishments of particular 
worth concerning the curriculum: Caswell (17) on what units 
to install, Friese (31) on curriculum construction, Hankam- 
mer (37) on the drawing curriculum, Hale (36) also on the 
drawing curriculum, McGee (51) on a foundational study, 
Newkirk (57) on a validation study, Patlow (62) on auto- 
motives, Sanders (69) on pottery, Strube (78) on farm-shop 
work, and Waldeck (83) on metal work. 

When one considers research needs as regards the indus- 
trial-arts curriculum, he is often forced to ask if there is any 
technique or techniques which are particularly suited. This 
raises the old question of the advisability of using trade cur- 
riculum-making techniques for industrial-arts purposes. Many 
assume falsely that this can and should be done. Researches 
in method and philosophy, however, clearly point to the need 
for separate procedures. 

If the reader thinks everything is certain and established 
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without question as regards the industrial-arts curriculum, 
and if he still uses a term like mechanical drawing, he is 
asked to consider certain questions about this oldest of the 
industrial-arts subjects. Should .an engineering conception 
control what is taught or should a social approach be used 
as in the industrial-arts drawing researches by Hankammer 
(37), Hale (36), Hauenstein (40), and Roberts? Should an 
analysis of the details of some machine, radio, or work of an 
architectural draftsman determine the content for industrial- 
arts drawing? No, of course not. Far different criteria control. 
Should one use the professional-criterion technique already 
referred to, or, is some one of eight or nine other well-defined 
techniques of curriculum research described by Bruner (15) 
the best approach? Until further work is completed in this 
phase of what is characterized as curriculum validation, can 
you discuss the various ramifications of the problem? 

The foregoing indicates, partially at least, that the indus- 
trial-arts curriculum offers an unusually rich field for study, 
once a general scientific technique or related group of tech- 
niques has been established which will permit sound progress 
to be made. It should not be difficult to list over 100 prob- 
lems in this connection from a study of the circle chart. 

Methods and Devices. Very little work has been done 
on this topic until recently. Gunther (35) paved the way with 
a dissertation, and master’s theses by Adams (1), Borofka 
(13), and Dickman (24) are noteworthy accomplishments. 
Dean Siepert (71), of the Bradley Polytechnic Institute at 
Peoria, Illinois, reports a summary of progress in method in 
the anniversary volume of the Mississippi Valley Conference. 
The following material is even more recent and has been made 
available for this article by Hoyt H. London, of the Ohio 
State University, who is now completing a group of studies 
on methods concerning the individual instruction sheet (49). 

1. Method defined. London defines method in general as 
a way or procedure for going about a thing: method in organ- 
ization as a schematic arrangement, e.g., the unit shop vs. the 
general or multiple-unit shop; method in content selection as 
a technique used in deriving content, e.g., child interest vs. 
logical subject matter; method in instruction as an approach 
to the teaching process, e.g., oral-demonstration-group meth- 
od vs. individual-instruction-sheet method, or job-sheet vs. 
operation-sheet method, or project vs. production method. 

2. Three basic methods. London reports on three methods 
employed in industrial-arts teaching on the secondary level: 
(a) the prevailing or traditional method of class demonstra- 
tion and oral instruction. This is on the wane due to large 
classes, a changing philosophy concerning teaching and learn- 
ing, and a shifting emphasis regarding purpose; (6) the in- 
dividual-instruction-sheet method with the job or project as 
a point of departure is a natural adaptation of the Allen (2) 
technique of job analysis which uses the job sheet, later 
developments preferring to call it the problem, or lesson 
sheet; (c) the same as (6) but with the operation as the 
unit —an outgrowth of the Selvidge technique of analysis 
developed during the war in training technicians. These three 
methods are sometimes used in combinations as well as singly. 

Examples of publications using the job-sheet approach in- 
clude: Butler and Petersen on metal work; Bedell on house- 
hold mechanics; Polk on printing; Tustison on electricity ; 
and Brown and Tustison on woodworking. The following have 
published materials using the operation-sheet approach: 
Brown and Tustison on woodworking, Hoelscher and Mays 
on drawing, Kelsey and Selvidge and Smith and Kern on 
auto mechanics, McGee and Brown on wood finishing, Selvidge 
and Christy on sheet metal, and Willoughby on electric work. 

3. Adaptability of different methods. London states the 
problem here as follows: In which area and at what grade 
level is any method best adapted? Certain criteria are cited 
for treating the question: (a) outcomes judged by noting 
pupil achievement in knowledges, habits and skills, attitudes 
and appreciations; (b) economy of work; (c) organization 
problems, including the ease of handling large classes. 
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A number of experimental studies on ‘method should be 
reviewed. Adams (1) and Borofka (13) studied short-unit 
performance tests as teaching devices in drawing and in 
‘foundry, respectively; Dickman (24) experimented with self- 
directed vs. teacher-directed study in learning to assemble 
mechanical apparatus; Digby (25) compared the orthographic 
and isometric approaches in drawing; Douglass at Iowa State 
and Anderson (3) at Rutgers compared oral and written in- 
struction in junior-high-school woodworking regarding mastery 
of informational content; Gunderson (34) at Wisconsin in- 
vestigated the effectiveness of the demonstration in develop- 
ing problem solving and planning ability in junior-high-school 
woodwork; Gunther (35) at Columbia and Paine (60) at 
Yale have experimented in methods of teaching elementary 
industrial arts; and London (49) compared the groups using 
the job sheet and the operation sheet, respectively, with 
equivalent control groups on the basis of eight phases of 
pupil achievement and from the standpoint of economy of 
instruction and ease of handling. 

4. Certain conclusions. London reports some interesting 
conclusions concerning the methods he has studied, as follows: 

a) Individual instruction sheets are superior to the traditional 
demonstration oral-instruction methods as regards the mastery 
of information. 

b) Assuming that “good” instruction sheets are prepared and 
that teachers know how to use them, there is evidence that such 
a method does enable the teacher to handle large classes just as 
effectively, insofar as specific instructions are concerned, as with 
the traditional method. 

c) Little, if any, difference is found in the ease with which 
skill is developed under the three methods used. 

d) Seventh-grade boys prefer the job-sheet method and can 
do more woodwork in a given time by its use. The joker here, of 
course, is “teacher interest,” which will vary any conclusion. 

e) The traditional method is a bit more expensive in point of 
consumable materials wasted. 

f) Perspective-type drawings are more effective in giving pupils 
information from drawings and in helping them to visualize 
objects in three dimensions than are orthographic drawings. 

g) Beginning pupils in woodwork produce a slightly better 
product under the traditional method than under either the job- 
sheet or operation-sheet method, but they require more demon- 
stration and-likewise more time. This is probably quite natural. 

h) Manipulative participation by children in elementary-school 
classes, according to Gunther (35), adds materially to the learn- 
ing and retention of facts as contrasted to studying these facts 
directly from books. 

i) Planning and problem-solving abilities can and should be 
developed in the school shop. The demonstration is moderately 
effective for this purpose. Pupil participation in the analysis and 
planning of their projects is quite effective, although objective 
tests reveal that one semester’s experience results in only a small 
gain over groups not having this experience. 

j) Assuming both valid methods and content, pupils learn more 
about reading drawings through working with them in a shop 
than they do through making them in the drawing room. Fhe 
planning room idea in connection with all laboratory developments 
is therefore quite sound. Seventh-grade boys who have worked 
from drawings make a better score on objective tests in the 
reading of drawings than do ninth-grade boys who have worked 
from templates and not from drawings. 

All of the writers reported above will agree that the scope 
of the topic of method in teaching is even broader still than 
they have revealed and that much research remains to be 
done. Our development of the pupil-personnel or shop-organ- 
ization idea (89) as far back as 1922 still provides a big topic 
for study. Many others could be listed. No doubt hundreds of 
specific methods could be drawn from larger or more gen- 
eral classifications. 

Researches concerning devices have not even been men- 
tioned. Curriculum tools or devices include many material 
items which have varying degrees of usefulness in successful 
shop teaching. The uses of films and books in teaching are 
but examples of a broad field for: study. 

Tests and Scales. The objective-test movement in educa- 
tion has been one of the most remarkable developments of 
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recent years according to Burl N. Osburn in his foreword to 
the Symposium on Testing (27): 

Shop teachers, for the most part, have accepted it uncritically, 
have bought or devised tests, and have given them with little 
thought or result beyond the questionable satisfaction of believ- 
ing themselves up-to-date. 

Many teachers have neither learned how to devise an informal 
objective test nor learned how to select and use a standardized 
test form intelligently. The commercial development, therefore, 
has not only gained by this situation, but has done much to 
stimulate the widespread acceptance and use of the testing device. 
It may be safely said that not all published tests are good tests, 
that not all good tests are valid or reliable in the hands of many 
purchasers, and that not all good tests when properly given 
contribute effectively to an improvement of teaching. 

The Epsilon Pi Tau Review for 1931 presents the most 
exhaustive treatment of industrial-arts testing now available. 
It presents both what has been accomplished and what some 
of the opportunities or needs are for the future. The names 
of the authors are shown in connection with the table of 
contents, which reads as follows: 


A Professional View of Testing (William E. Warner) 

Historical Development of Tests (Ralph W. Sharp) 

Purposes of Testing (Verne C. Fryklund) 

Classes of Tests (DeWitt Hunt) 

Types of Test Elements (Elroy W. Bollinger) 

Criteria for Evaluation (Elroy W. Bollinger) 

Construction of Paper Tests (DeWitt Hunt) 

Construction of Performance Tests (L. V. Newkirk) 

Rating Scales (R. L. Schwanzle) 

Giving and Scoring Tests (Burl N. Osburn) 

Interpreting Results (Burl N. Osburn) 

The Testing Program (Burl N. Osburn) 

Glossary of Terms (Horace B. English) 

Bibliographies of Tests and Testing (Homer J. Smith and 
DeWitt Hunt) 


Study of the above symposium should lead the reader to 
a more critical appreciation of the whole subject of testing 
and will direct attention to many research needs in this 
poorly used and little understood side of industrial-arts edu- 
cation. 

Organization. A whole range of research is opened by 
this topic. We have broken the problem down into some 
twenty major points for study. Since organization effects 
many phases of teaching, some of the points overlap but the 
field for study is large. The increasing complexity of con- 
tent and the resulting complexity of the physical layout, along 
with problems presented by larger classes and the necessity 
for lowering unit costs, in addition to the need for carrying 
on a superior program — all point to the importance of prob- 
lems in organization. The accomplishments of Ashley (5) on 
record forms, Caswell (17) on the determination of curric- 
ulum units, Decker (21) and Miller (53) on the develop- 
ment of testing programs, Metzger (52) on maintenance, 
Moore (55) on costs, Wikoff (91) on exhibits, and others 
have all developed an initial group of valuable documents 
concerning this phase of industrial-arts education. 

Physical Planning. The nine groups of researches com- 
pleted or under way in this very significant phase of indus- 
trial-arts study have only recently been summarized by the 
writer (87). The following topics and their authors are re- 
ported, with a bibliography: 

Location 

Size and Shape 

Principal Units (Caswell, 17) 

Auxiliary Facilities 

Equipment Provisions 

Building Details (Whitehead) 

Service Features (Robert) 

Lighting (Bollinger, 12; see also Luckiesh, 50) 
Noise (Berglund and Fiedler, 10) 

Nomenclature. The Western Arts Association’s Termino- 
logical Investigation (88) has been discussed earlier in this 
report (see also 8). It suggests still other studies, particularly 
by way of clarification and dissemination. Perhaps the most 
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significant statement in the entire investigation is the declara- 
tion that: Jf a term is to be satisfactory, its derivation must 
check with what it is supposed to describe, and the descrip- 
tion must be of something valid as determined by sound 
educational principles. 

Teacher Studies. All too little attention has been focused 
by research workers on the teacher who carries on from day 
to day. Studies concerning method are naturally closely re- 
lated, as are those of organization. But what of attitudes and 
influence? The closest parallel to what we have in mind as 
a problem for industrial-arts situations, is the Commonwealth 
research by Charters and Waples (19) in addition to similar 
studies by Bagley and Bonser (86, pp. 58, 59). Very little has 
been done, however, which relates specifically to the indus- 
trial-arts teacher. 

Supervision. The central researches in this phase of work 
have been directed by Dr. Homer J. Smith at the University 
of Minnesota (72, 73). The thesis by John E. Fintz (30) pos- 
sesses considerable merit because it is both practical and 
projective concerning problems in centralized supervision. 
Very little published material on industrial-arts supervision, 
however, is available. 

The round table on City Supervision* sponsored by Epsilon 
Pi Tau in connection with meetings of the Western Arts Asso- 
ciation in Detroit on March 23, 1934, drew out certain cen- 
tral topics (see also page 56 in the 1932 Review) which may 
be of interest. These topics are listed here simply as they 
were taken down, and are not interpreted or presented in 
any definite order. 

Administration vs. supervision. 

The supervisor’s professional status. 

Duties, of the supervisor (need for survey of practice). 

Public relationships. 

Techniques of supervision. 

What are best principles and practices? 

Supervision from the viewpoint of administration. 

Supervision from the viewpoint of the teacher. 

Functional types of supervision defined. 

Creative supervision. 

The economy of supervision. 

What should the supervisor be called? 

What are his duties? 

The supervisor and his profession. 

Professional: teacher, principal, relationships. 

Student-teacher supervision. 

Criteria for evaluating supervision. 

Personal qualifications of the supervisor. 

Educational qualifications of the supervisor. 

Members of this informal round table referred to certain 
helpful references. These were by Kyte (48); Wright and 
Allen (94); another was the recent Chicago Survey; and 
reference was also made to Cressman’s list of 66 duties. 

Teacher preparation. Two dissertations, one by Strickler 
(76) on Training and Experience, and another by the writer 
(86) on Policies, were completed in 1928 on problems con- 
cerning the teacher and his preparation. It is reasonable to 
suggest that periodic studies and check-ups should be made, 
particularly when one sees so many undeveloped programs 
in the United States. 

Programs involving interesting and noteworthy departures 
should certainly be studied at: Corvallis, Oregon, for curric- 
ulum organization; Stillwater, Oklahoma, for production ex- 
periences; Menomonie, Wisconsin, for organization and coun- 
seling techniques; Chicago (Normal College) for in-service 
training and developments planned for the eight-grade ele- 
mentary schools of Chicago; and Charleston, Illinois, for its 





*The following city supervisors attended this meeting, chairmanned by Dr. 
George E. Myers of the University of Michigan: Burton A. Adams, Spring- 
field, Mass.; Charles F. Bauder, Philadelphia, Pa.; Earl L. Bedell, Detroit, 
Mich.; Elmer W. Christy, Cincinnati, Ohio; Carl T. Cotter, Toledo, Ohio; 
Paul T. Cressman (state supervisor), Lansing, Mich.; George C. Donson, 
Washington, Pa.; John E. Fintz, Cleveland, Ohio; G. H. Hargitt, St. Louis, 
Mo.; F.sR. Kepler (drawing), Detroit, Mich.; Frank C. Mooré, Cleveland, 
Ohio; Lowell B. Selvy, Norwood, Ohio; A. C. Tagg, Dearborn, Mich; Harold 
J. Van Westrienen, Hamtramck, Mich.; William H. Vogel (art), Cincinnati, 
Ohio; and Harry E. Wood, Indianapolis, Ind. 
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unit and administrative developments; Columbus, Ohio, for 
its Laboratory of Industries vestibule course and graduate 
program; and Millersville, Pennsylvania. One of the most 
pressing current problems, which seems to-be drawing con- 
siderable attention, concerns the selection of prospective 
teachers for training. Another problem is that of professional- 
izing the prospective industrial-arts teacher. Some schools 
are already taking a fifth year to accomplish this end. The 
point which must be recorded again, however, is that very 
little still is available of a scientific nature concerning this 
very significant problem. 

* Administration. One sometimes asks concerning the na- 
ture of administration. Here again Dr. Homer J. Smith (73) 
of the University of Minnesota has directed the principal re- 
searches. (See also 93.) Administration problems concern 
local, state regional, and national programs. Questions of 
policy (86), organization (5), operation, subsidation, certifica- 
tion, costs (55), and control (84) are suggestive of a far wider 
field for study. Various school types present different prob- 
lems of administration. These include fraternal, orphan, 
crippled, cardiac, blind, deaf, insane, criminal, etc., in addi- 
tion to public-school programs on all grade levels. The pro- 
fessional associations all provide an unworked opportunity 
for administrative research. All too few of them have checked 
back to see how better programs and services could be de- 
veloped in the future. The N.E.A., the A.V.A., the W.A.A., 
and various state associations all will bear study, in addition 
to administrative questions concerning college, city, and local 
school programs. 

This paper has attempted throughout to familiarize the 
reader with not only certain accomplishments and needs in 
industrial-arts research but with something of its prerequisites 
and nature. Restrictions of space and time have limited the 
examples and treatment largely to problems concerning the 
secondary school, where most of the studies are now to be 
found. This is to be regretted, of course, but broader treat- 
ments will follow as more work is done. It is sincerely hoped 
that the industrial-arts teacher will become more deeply in- 
terested in the problems of his field than formerly. Many 
splendid advances are possible if individuals and organized 
groups will do what they can to develop this unusually valu- 
able instrument of professional progress. 
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High-School Mechanical Drawing 
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Urbana, Illinois 


HE successful defense or justification of the place of any 

subject in the high-school curriculum depends, first, upon 
our philosophy of éducation, and second, upon how widely 
and tenaciously that philosophy is held. It may be no broader 
than the view which takes note of the fact that schools are 
supported by taxes and that taxes may be reduced by cutting 
school expenses. Or, the philosophy may be based upon a 
broad social outlook which takes cognizance of the fact that 
the future of society depends upon the training of our youth, 
not only in our schools, but in all of their life experiences. 
Of these experiences the school may be the factor of greatest 
importance or it may fail entirely. Whether it succeeds or 
fails depends upon what it offers that seems of value now 
and not in the too distant future. 

For the future welfare of the individual and the country 
our educational system should provide each child with the 
opportunity to achieve the maximum development which his 
ability and effort will permit. That development has a three- 
fold aspect which must be attained in substantial measure if 
civilization is to endure. The three phases of development 
were given by Parker in his “Methods of Teaching in High 
Schools” as: 

1. Social efficiency: (a) economic, 
(b) domestic, (c) civic. 
2. Good will. 
. 3. Harmless employment of leisure time. 

Most of our educational philosophers have accepted these 

as the ultimate aims of education, although they all have 


This article is from an address delivered 
before the drawing division of the Illinois 
Vocational Association in Chicago, Novem- 
ber 4, 1933. While many readers may not 
agree with every suggestion contained in 
the article, nevertheless the thoughtful 
teacher of drawing will find much that may 
be extremely helpful. 


expressed themselves in different words. They seem to meet 
the needs of society today as well .as a decade ago so they 
may be accepted as they stand. The emphasis which is placed 
upon each of them, however, must vary with the total social 
situation; that is, with the capacity of the individual and 
the situation in which he finds himseif. With the less able, 
the ability to care for themselves and to find wholesome en- 
joyment is paramount, while with the more able the develop- 
ment of good will and a sense of social responsibility is more 
important so that they may not become lawful leeches upon 
the body politic, sucking away its economic vitality for their 
own aggrandizement. 

Before attempting to see if, and how, mechanical drawing 
serves a useful purpose in advancing the aims we have just 
set forth, let us look for a moment at the social situation 
about us. For many years past our social system, in school 
and out, has been tending toward a narrow specialization of 
the individual. The principle of “division of labor” invoked 
to increase the efficiency of the shop has led to the develop- 
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ment of skills in very narrow and restricted fields. The 
workman is a punch-press operator or he feeds this, that, or 
the other automatic machine. When the plant shuts down he 
is not qualified to do much else and is economically helpless. 

In school the same process has been making itself evident, 
especially in the vocational-education field as is illustrated 
from the following quotation from an article in an educational 
magazine. 

“In a properly organized city school program, the back- 
ground of vocational education is not that of some distant 
corner of the United States or some remote nook in a foreign 
country. An efficient vocational program inducts its students 
into the community in which they live. The outstanding voca- 
tional training in Grand Rapids, Michigan, for example, cen- 
ters around furniture making. In New England it is a ques- 
tion of textiles.” 

With this viewpoint, there is serious objection unless it 
can be guaranteed first, that the child born and educated in 
Grand Rapids will always stay there; second, that the fur- 
niture factories will always stay there, and third, that they 
will always stay in operation. 

This tendency in social life is detrimental to the individual. 
In the shop the process is inevitable, but in the school it is 
not justifiable. In a textile-mill center, industrial-arts and 
vocational courses dealing with textiles must, no doubt, be 
offered, but for the ultimate welfare of the individual his 
attention should be directed along other lines. Then when 
the textile mills close their doors and move away where they 
can find cheaper labor, the workman will at least have an 
idea of other things he may do and other places to which he 
may go. Versatility is more important to the workman today 
than it ever has been in the past. 

Education, yes, even vocational education, should broaden 
the mental horizon of the individual. A trade school may 
teach a trade and nothing else, but vocational education must 
do something more or it is misnamed. F 

With this as the basic philosophy of our educational pro- 
gram, let us see how mechanical drawing fits into this 
program. 

How It Aids in Achieving the Ultimate 
Aims of Education 

Economic aim. Mechanical drawing aids directly in the 
achievement of the economic aim of social efficiency since it 
provides in itself without other aid a direct means of employ- 
ment. If taught from the viewpoint outlined in the foregoing 
it provides not merely entrance into a limited field of draft- 
ing but to the entire range which is quite wide. This means 
that in Gary, Indiana, or Bethlehem, Pennsylvania, the school 
will not specialize in structural drafting but will effectively 
lay the foundation for any kind of drawing. In Hawthorne 
it will not be electrical drafting but the fundamentals of 
drawing first, after which either the school or shop can- add 
the details of electrical drafting. 

Besides furnishing an entrance into a wide range of em- 
ployment directly, mechanical drawing improves the chances 
for success and promotion in any kind of shopwork or build- 
ing activity where drawings are used. It would make quite 
a formidable list if one should tabulate all the trades and 
occupations falling under this heading. 

Domestic Efficiency. Domestic efficiency is enhanced by a 
knowledge of drawing. Machines of one kind or another are 
in use in every household. To buy intelligently and to use 
economically one should know something about the construc- 
tion of the machines. Such information can best be obtained 
from drawings. While pictorial drawings are most widely 
used in advertising, even these require some knowledge of 
drawing to interpret correctly. 

Every householder, especially if he owns his own house, 
at times wishes to make little changes and additions to his 
house and its permanent equipment. If he wishes to add metal 
weather stripping. for example, he can get illustrations of 
different brands, their costs and methods of installation, and 
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then study them without a salesman to influence his judg- 
ment. Numerous other illustrations of the usefulness of 
drawing to every citizen, be he butcher or baker or preacher, 
can easily be added. 

Good Will. Drawing as such adds nothing to the develop- 
ment of good will, but the drawing teacher may do as much 
in this respect as any other teacher by his general conduct 
and treatment of the pupil. The old saying that “Like begets 
like” is true here. A spirit of good will and fair dealing on 
the part of the instructor will do its part in developing a 
similar spirit in the pupil. 

Enjoyment. The aim of developing habits of wholesome 
enjoyment will be discussed later. 

The entire learning process may be divided into five types 
which can be identified although perhaps not entirely sepa- 
rated from each other by distinct lines of cleavage. These 
are given by Parker as: 

1. Association of symbols and meanings. 

2. Acquiring motor skill. 

3. Acquiring skill in expression. 

4. Acquiring habits of wholesome enjoyment. 
5. Acquiring skill in reflective thinking. 

Mechanical drawing furnishes an opportunity for practice 
in each one of these types of learning. If such is the case, 
then its position is as well justified as an instrument of edu- 
cation as any other subject. 

Association of Symbols and Meanings. As usually dis- 
cussed this refers primarily to foreign languages and the 
problem concerns itself with how these associations between 
the meaning and the symbol may be best established. Into 
this type of learning mechanical drawing fits perfectly, for 
it also is a language. Like the written language, it has its 
four major forms of expression analogous at least in number. 
In the place of narration, description, argumentation, and 
exposition, we have orthographic, isometric, oblique, and per- 
spective as the four major forms of drawing. Every line we 
draw is a symbol and has a meaning, clean-cut and unmistak- 
able to those who know the language. It also has the advan- 
tage of being a universal language which is used and under- 
stood by civilized men everywhere around the world. As we 
advance in the study we find that the vocabulary increases 
until there are literally hundreds of distinct symbols whose 
meaning the draftsman must know. In this regard, then, me- 
chanical drawing must rate as high in an educational scheme 
as any language, foreign or native. 

Motor Skill. The value of mechanical drawing as a means 
of training in motor skill is so obvious that we need not 
discuss it. The difficulty is that it is regarded by the laymen 
and all too frequently by administrative school officials as 
the only educational value which it has. This being: an ac- 
cepted value, it needs no further discussion. 

Skill in Expression. Language, art, and music are recog- 
nized as means of expression. As a language, drawing opens 
up an entirely new and extensive field of experience. By means 
of mechanical drawing one can express ideas for which no 
other medium is at all adequate. Not only is it a means of 
expression in itself but it is the only medium which permits 
of the extensive expression of ideas in wood, steel, and stone. 

Beauty in the static form of architecture to be seen on 
every hand in our large cities would not be there at all except 
for mechanical drawing. Beauty in the dynamic form of 
auto, train, steamship, and airplane would be impossible with- 
out this means of expressing ideas. 

This refers not only to the mechanical and technical de- 
tails of modern civilization but also to the external beauty 
of line and form which are expressed in terms of mechanical 
drawings. 

Wholesome Enjoyment. Painting, music, playing games of 
skill are regarded as forms of wholesome enjoyment. A part 
of enjoyment in games of skill comes from the mere physical 
activity. A larger part, however, comes from the satisfaction 
of the mastery of a desirable skill, from the consciousness 
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of a thing well done. Such enjoyment and deep satisfaction 
mechanical drawing may provide. A very real part of the 
training in drawing not only may be, but should be the de- 
velopment of a spirit of pride in craftsmanship which will 
not be satisfied with anything less than the best. - 

A mechanical drawing may be a thing of beauty though 
not many people know it. It has within it the same possibil- 
ities for the expression of balance, symmetry, rhythm, uni- 
formity, and contrast that any work of art may possess. The 
difference between a good drawing and a poor one lies just 
in the absence or presence of these qualities. 

Mechanical drawing is also a means to an end in other 
forms of enjoyable activity. Model building, boat building, 
cabinetwork, and other constructive hobbies are all enhanced 
by a knowledge of drawing. 

Reflective Thinking. In respect to the development of 
skill in reflective thinking or the reasoning process, drawing 
offers greater possibilities than many academic subjects. It 
contains all the possibilities for reasoning that geometry does, 
for it is nothing more or less than the practical application 
of the principles of descriptive geometry. Drawing problems 
may be set up which require the exercise of reason to follow 
through from given conditions to end results. In fact, most 
problems will involve some such difficulties unless the student 
has copied his work or “fudged” the answer. Neither process 
should be permitted in the drafting room. 

These arguments seem to answer the question as to the 
place of mechanical drawing in the high-school curriculum. 
But one difficulty remains, and that is the fact that it costs 
more to teach one hundred students mechanical drawing than 
it does to teach the same number of students any of the so- 
called academic subjects. So long as this is true, pressure 
will be exerted, tending to eliminate the subject from the 
curriculum. Until recently also, drawing together with other 
shop subjects has suffered under the handicap of limited en- 
trance credit value in our colleges and universities. 

There is no definitely discernible tendency to remedy both 
of these conditions. The newly revised entrance requirements 
of one midwestern state university now permit the use of 
five free electives. Whereas, formerly only one entrance credit 
in drawing could be secured regardless of the amount earned 
in school, now the exact amount earned may be used if the 
school accepts the work for its own graduation, and the sub- 
ject and school are accredited by the university. 

Instead of the old double 40-minute period for one-half 
unit of credit, shorter time requirements may be substituted 
under certain limitations as to teacher preparation and the 
method of conducting the course. These new regulations make 
it possible to put drawing on a par with any laboratory sci- 
ence course so far as time requirements are concerned, thereby 
making it possible to reduce the teacher cost. 

So far as operation is concerned, drawing costs no more, 
and perhaps somewhat less, than other laboratory subjects. 
Does Mechanical Drawing Actually Produce Results? 

It is one thing to set up the aims of a course and show 
how it meets the highest educational requirements, but it 
is quite another matter to achieve them. Objectives may be 
laid out in beautiful form and couched in the most convinc- 
ing language, but if we will be honest with ourselves we will 
admit that paper objectives and actual.achievement are far 
removed from each other. 

Without indulging in the indoor sport of “passing the buck” 
to the high-school teacher, the writer would like to give a 
little insight into how the end-product of high schools, func- 
tions in college, particularly as applied to drawing. As will be 
made clear later, the criticism applies not to any teacher or 
to any school, but rather to a system that has grown up 
which can’ be improved. : 

For the past fifteen years the writer has been teaching en- 
gineeriag drawing to students who have had three or more 
years of drawing in high school. These young men come 
mostly from the large high schools of the large centers of 
population, so the following comments apply chiefly to schools 
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of that type. For a period of years the writer also has been 
on a committee in connection with which he has visited 
many large high schools to inspect them for official purposes. 
This has afforded an excellent opportunity to observe both 
the process and the product of mechanical drawing in high 
schools. 

What should be expected as the result of the training 
which these young men get in drawing may be determined 
from statements of aims and objectives which appear now 
and again in print in magazines. These must be taken with 
the traditional “grain of salt,” for it seems quite certain that 
for the greater number of students many of these aims are 
not attained. The following is a list of just a few of the things 
which an impressive number of high-school graduates having 
had three or more years of drawing in our best high schools 
do not know or cannot do. At the time of the observation 
they were all freshman engineering students. It is left to the 
reader’s judgment whether or not they should have been able 
to do them. 

1. How to sharpen a drawing pencil and how to maintain it 
in proper condition for use. 

2. How to find the center of an arc tangent to two inter- 
secting straight lines. 

3. Correct weight and character of the various types of lines 
in either pencil or ink. 

4. How to draw a regular hexagon with the distance across 
corners given. 

5. The meaning of such words as parallel and perpendicular. 

6. How to make numerals and fractions for dimensioning. 

There are only a few elementary things which a great num- 
ber of students cannot do. The question naturally arises, if 
these simpler and more obvious aims have not been achieved, 
what about the more ephemeral objectives the attainment of 
which cannot be checked? The assumption would be that they 
are not attained. 

What, then, is the difficulty? Is it the teacher? Sometimes, 
but usually not. Is it the method of procedure or does the 
trouble lie in other causes? I believe we can find at least a 
partial answer in further observations of actual conditions. 
We have observed a few facts about the product, so let us 
turn to the process. 

The inspection of drawing classes has disclosed the follow- 
ing to be true. 

1. Classes almost without exception crowded beyond limits 
where any reasonable hope could be held of achieving results. 
Between 35 and 40 students seems to be the standard. 

2. Classes mixed as to grade; three and four grades in the 
room at the same time. 

3. No textbook for study is used and no assignments made. 

4. No regular recitations are held. 

5. No written or oral work is done. 

6. Completed solutions of problems are to be found tacked 
up in the room or otherwise available. 

Under these conditions it is difficult to see how any of the 
aims upon which we have sought to justify mechanical draw- 
ing can be achieved for any appreciable number of students. 

With 35 or more students in a class and from four to six 
classes a day, it is humanly impossible for an instructor to 
give the proper attention to the work of each student. 

In answer to objections about mixed classes it is always 


’ stated that drawing is essentially a matter for individual in- 


struction. The impression seems to be that. this is the latest 
style in educational procedure. So far as drawing is con- 
cerned, individual instruction as now conducted under the 
conditions described above is purely a mental illusion. 

Of course, individual instruction must be given. Every 
drawing ought to be checked over carefully with the student 
before he turns it in. But all the principles of drawing can- 
not be taught individually even with the best textbook avail- 
able for private study. 

To teach each student individually all the facts which he 
should know about any one learning unit of drawing is phys- 
ically impossible. No man can and no human being will re- 
peat 180 times a day the facts which a student should 
have called to his attention. Most teachers, if discussing, let 
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us say, the use of half and full sections with a class, could 
take a full 40-minute period to do so. Even in this time 
probably a few of the finer points would be missed. Then, 
even if the students had privately studied a good text before 
the discussion, when they went to work on their drawings 
there still would be found plenty of misconceptions to 
straighten out by individual teaching to keep any teacher 
very busy. 

If the student is to learn to read and acquire information 
from printed matter (a method which will be almost his only 
source of learning after he leaves school) he should have 
the opportunity to use a textbook not merely as a source of 
problems but also as a means of studying the facts and prin- 
ciples of drawing. This will relieve the teacher of the neces- 
sity of making long explanations to each individual and give 
him a chance to do some real individual teaching. 

If drawing is to serve its full purpose the student must be 
given an opportunity to express himself in English, written 
and oral, as well as in drawings. In drawings he is being in- 
troduced to a new vocabulary of technical terms and he 
should have the chance and encouragement to use those 
terms correctly. 

The recitation will not only permit the instructor to get 
across much information to the class but also give them a 
chance to express themselves in English. 

To achieve in a more substantial measure the objectives 
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by which we justify drawing, efforts should be made by all 
interested to bring about the following changes in the teach- 
ing of drawing. 

1. That the maximum size of mechanical-drawing classes be 25 
with a recommended optimum enrollment of 20. 

2. That mixed classes.be eliminated. 

3. That regularly scheduled recitations be held (at least one 
a week) in a room other than the drawing room. 

4. That a text containing material for study be used and that 
assignments be made in preparation for the recitation. 

5. That regular written quizzes including the use of free-hand 
illustrations be given upon the theory and facts of the subject. 

6. That the class be kept together as a unit for instruction with 
proper provision to care for the brilliant and extremely slow with- 
out advancing them beyond the class or allowing them to drop 
behind. 

7. That speed be recognized as one of the objectives which is 
of value economically and also from the standpoint of educa- 
tion and culture. 

A final suggestion would be a fuller appreciation of the 
possible educational value of mechanical drawing by the 
teachets of the subject. A teacher who realizes the possibilities 
and the challenge of just the fundamentals of drawing will 
not need to drag into the first two years extraneous materials 
to maintain interest. He will be able to keep his students 
busy both manually and mentally when he approaches the 
subject with the spirit of a master craftsman teaching his art. 
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General Shop for Rural Schools 
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HIS article deals with the question of the general shop 

for the rural school of eight grades, or with the small 
rural high school which cannot maintain unit shops or special 
teachers. There are thousands of these schools scattered 
throughout the states, especially the southern states, where 
the 8-4 plan is still the principal school organization. 

The pupils of these schools should have the advantage of 
the industrial-arts program in order to make their educational 
experiences complete, because without this phase of educa- 
tion the school is failing to meet the needs of the student. 

So far, little has been done to adjust or organize indus- 
trial work for the small rural school. There are a few cases 
where attempts have been made, but for the most part; it 
has been a unit of woodwork or of drawing and these have 
been taught in such a way that there is no correlation with 
other school subjects or with occupational information. Fre- 
quently poorly trained teachers, or teachers with no train- 
ing at all, are attempting to teach some antiquated course 
to utterly disinterested and bored groups of pupils. 

The industrial-arts program in the rural school should adapt 
itself to the community interests. Its aims should be: 

“1, To teach the practical activities of a mechanical sort which 
confront men and women under normal living conditions, and to 
establish the relation of the basic sciences to these activities. 

“2. To provide technical information and practical experience 
which will give pupils sounder judgment and keener power in the 
selection of the commodities commonly needed for normal living 
conditions. 

“3. To affczd the pupil an opportunity to explore his abilities 
and to test his aptitude for the common trades.”” 

Bobbitt? lists in his major objectives of education, also 
~ 1The General Shop, by Newkirk and Stoddard (Peoria, Ill.: The Manual 


Arts Press), p. 35. 
*How to Make a Curriculum, by Franklin Bobbitt (Boston, Mass.: Hough- 


ton Mifflin Company). 


This article shows conclusively the place of in- 
dustrial-arts work in the rural school as well as 
how to plan and arrange the shops for teaching 
this type of work. 


“unspecialized or nonvocational activities.” Following is‘ a 
partial list of the items which are of a high social utility and 
given as abilities to be acquired under this heading: 

“Ability to use all common kinds of measuring devices. 

“Ability to sharpen, adjust, clean, lubricate, replace worn or 
broken parts, and otherwise keep household and garden tools and 
appliances in good order and good working condition. 

“Ability to make repairs, adjustments, and additions to the 
house and its equipment. 

“Ability to make repairs, adjustments, and sometimes to con- 
struct household furniture and other equipment. 

“Ability to participate intelligently in the original planning of 
one’s home. 

“Ability to operate household equipment. 

“Ability to keep the house, premises, and equipment clean and 
sanitary. 

“Ability to care for and operate the electrical system and 
appliances of one’s home; and to make simple repairs, adjust- 
ments, or replacements. 

“Ability to protect the home from fire.” 

This list of abilities contains much which might be em- 
bodied in a diversified course for the general shop. To these 
abilities might be added others pertaining directly to the 
experiences of normal life in any community. The farmer, 
for instance, must be able to maintain his equipment, and to 
make minor household repairs. These “handy-man”’ skills are 
a source of pleasure as well as of economic value because their 
possession may save him considerable money. The manipula- 
tive experiences should introduce the pupil to many phases 
of the world’s industrial work and related information, and 
they should develop in him an appreciation for workman- 
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ship, materials, and commodities. They also should give him 
an attitude of pride and interest in the ability to do things 
for himself, and create confidence and self-reliance, and help 
him to develop hobbies for the worthy use of his leisure. 
Besides all this, through his industrial-arts experiences, the 
student should receive guidance in vocational preparation. 

If the school neglects the practical activities of education, 
then it has failed to prepare the pupil for adult life. Most 
school subjects were brought into existence through practical 
need and have their only usage in practical affairs of life. 
Yet their separation from life activities has become so nearly 
complete that the child fails to see any relation in school 
experiences and out-of-school experience. It is because of 
this lack of connection that the school experiences have so 
little influence upon the behavior of individuals in after- 
school life. 

“The general shop is a broad group of educative industrial-arts 
activities embracing techniques of shop organization and teaching 
method which enables a community, whether large or small, to 
present a unified case of content based on life needs. . . .” 

It is only through the industrial-arts program, which is re- 
presentative of so many practical activities of home and com- 
munity life, that the tool subjects are brought into close and 
vital connection with every-day situations in which the‘subject 
matter is usable. Only through this relationship can the tool 
subjects become a real benefit in the development of useful 
members of the home, community, state, and nation. 

In the elementary school it is better that the grade teacher 
also teach industrial arts. If one teacher has charge of indus- 
trial arts, another arithmetic, another geography, there is 
danger either of much overlapping and duplication of work 
or of neglecting important relationships. If stil! another teach- 
er has the English, the material about which the children 
really have something to speak and write can be of relatively 
little use as opportunity for the improvement of expression. 
On the other hand, if the related subjects are taught by one 
teacher, he can see just where each subject is needed and how 
to use its contributions at exactly the right time and place. 

“The industrial-arts work makes so many demands upon arith- 
metic, geography, history, and English and likewise contributes 
so much in furnishing motives and problems subjects that the 
teaching of all of these by the same teacher in a given grade is 
essential for the most effective and economical work. The teach- 
ing of each is made more easy and effective by the use of the 
others. . . . Daily problems have their various aspects. They in- 
volve practical activity, the use of numbers, of geography,» or 
history, or fine arts, of English, and of the co-operation of 
numerous people. It is possible and desirable to bring much of 
this unity of life into the school. By so doing, the schoolwork 
becomes more nearly genuine practice of life activities themselves. 
No other phase of school has such great possibilities for bringing 
about this unity of school and life experience as the compreben- 
sive general-shop program.” 

Friese says, “One of the chief aims of early junior high school 
{seventh and eighth grades in the 8-4 plan] manual arts is to 
have the boy make and do the things he likes to make and do.” 

Every elementary- and junior-high-school teacher employed 
in the rural school should be able to teach one or more in- 
structional divisions in the general shop just as efficiently as 
arithmetic, history, or English. The school superintendent 
should demand this of his rural teachers and they, in turn, 
will acquire these abilities at the teachers’ colleges. 

Planning the General Shop 

Arrangement of the equipment in the general shop is a 
problem which should receive much serious thought. First, 
the type of course which is to be taught must be considered. 
The next step is to select equipment needed to teach this 
course, then arrange this equipment for the best and most 
efficient administration of the course of study. A careful or- 
ganization of the shop means much to the teacher and to the 


The General Shop, by Newkirk and Stoddard (Peoria, Ill.: The Manual 
Arts Press), p. 11. 

‘Industrial Arts for Elementary Schools, by Bonser and Mossman (New 
York: The Macmillan Company), p. 74. 

‘Exploring the Manual Arts, by J. F. Friese (New York: The Century 


Company). 
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accomplishment of the pupils. Shop arrangement has much 
to do with the elimination of disciplinary matters. 

Space. The first consideration is the available space in 
which to arrange the needed equipment. Many times the room 
is already at hand and cannot be changed. The teacher, super- 
visor, or superintendent should make a careful study of the 
principal factors involved in setting up a convenient shop. In 
most cases in rural schools a building must be provided for 
the shop. These buildings may be of the portable type {some 
of which are very reasonable and substantial) or built ‘of 
frame, brick, or tile, as the local conditions may warrant. The 


* following important factors must be considered if the shop 


is to be efficient: (1) lighting — natural and artificial; (2) 
ventilation; (3) placing of equipment in relation of divisions; 
(4) location of tools and supplies; (5) accident prevention; 
(6) fire prevention; (7) teacher observation; (8) location of 
machinery; (9) working space; and (10) assembly space. 

Lighting. In small shops it is most desirable to have all 
light coming from one side of the room, and its source should 
be to the left of as many working stations as possible. In the 
larger shops this would be impracticable; as windows must 
be placed on two or more sides. South light is very undesir- 
able because of sun interference. Artificial light should be of 
the inclosed type to eliminate glare as much as possible and 
to give better distribution. 

Ventilation. This has always been a problem in shop plan- 
ning and must be handled individually to suit shop conditions. 
Fresh air should be circulated freely through the shop at all 
times. Special attention should be given to ventilating auto- 
mechanics and gas-engine classes. Ventilation is much easier 
to control when breeze windows are provided. 

Equipment. Equipment should be so arranged as to facili- 
tate the work of the pupil and to relieve congestion or need- 
less passing from one section of the room to another. Tools 
and supplies should be located centrally so that they are 
easily accessible to the entire shop. In the small general shop, 
only one conveniently arranged tool supply case is needed. 

Assembly Space. The small shop in the rural school should 
be planned either for assembly work in the regular classrooms 
or at the benches in the shop. There is little need of general 
assembly and it is not advisable to maintain separate space 
for this purpose. 

Machinery. Very little machinery should be provided in 
the general shop for the rural school. The shop must lend it- 
self to the needs of the community and hand-tool work must 
be stressed, as the rural boy will not have machinery at home 
and, therefore, if trained with machinery at the school shop 
he will fail to adapt his school activities to home conditions 
However, in the larger shops it may be advisable to install a 
small saw table, a band saw, and a wood lathe. These are very 
convenient for the home shop if they can be provided. 

Working Space. Machinery must be installed so as to pro- 
vide free working space on all sides sufficient to handle with 
ease the material without interfering with other shop activities. 

Ample space must~be provided for the assembly of projects 
of various sizes without overcrowding or interfering with ad- 
joining activities. 

For the use of rural teachers and superintendents, eight 
layouts are being submitted which it is believed will suit the 
needs of the rural schools. Realizing the impossibility of 
standardizing the shop plans, these are submitted with the 
hope that they may be suggestive and that they may be of 
service to those who have to cope with the problem of sup- 
plying and administering an industrial program in the rural 
schools. It is hoped that this discussion may be the means of 
stimulating the thought of those who have to do with our 
rural schools, that more effort may be made to introduce the 
much needed industrial program which is suitable to com- 
munity néeds. The general shop is the only plan which can be 
justified in the small rural school as it lends itself to the var- 
ied interests and needs of the rural community better than 
the unit shop. 
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The introduction of shopwork in the rural eighth-grade 
school or small high school presents many problems. A special 
teacher cannot be provided for this work, which means that 
one or two of the regular teachers must handle the shopwork. 
Teachers must be selected who are capable of teaching this 
type of work as well as the regular grade work. 
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Newkirk and Stoddard* in their book, The General Shop, 
give a list of the advantages of the general shop: 

“1. It is well adapted to the organization of industrial-arts 
content in the light of general education, exploration and guidance 


*The General Shop, by Newkirk and Stoddard (Peoria, Ill.: The Manual 
Arts Press), pp. 14, 15. 
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aims of the seventh, eighth, and ninth grades of the junior high 
school. 
“2. It permits students to be treated as individuals with due 
respect for their differences and interests and to their capacity. 
“3. It enables the student to discover his abilities and aptitudes 
through manipulation of a wide range of material and tool process. 
“4. It offers an economical way to gain experience in many 
activities. 





“§. It makes possible an adequate industrial program for the 


small school. 

“6. It stimulates the setting up of a well-planned shop and a 
carefully organized teaching content. 

“7. It increases teaching efficiency.” 

Industrial arts should begin with the first grade, but most 
of the activities of grades one to six can be conducted in the 
regular classroom with but little equipment. However, there 
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are phases of the fifth- and sixth-grade work which can be 
performed more satisfactorily in the shop. 

The shop may also be used as a laboratory for beginning 
science or as a special-activity room for the lower grades. 


Shop Layouts 

Eight shop plans are submitted for rural schools. In some 
instances, there may be need for modifications to meet local 
conditions. The larger part of these shops are planned as sep- 
arate buildings as this would be necessary with most rural 
schools. Several are planned 22 ft. wide and could be placed 
within the school building in case there were vacant rooms. 

Mechanical drawing can be handled in three ways: 
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mechanics (electricity, plumbing, furniture repairing, tool re- 
pairing, glazing), metal work (cold metal, sheet metal), cement 
work. The following activities may be added in Plans 1 and 
2 without additional equipment: ropework, art fiber or reed 
weaving, aft-metal work, construction work in grades four 
through six. 

Plans 3 and 4. Room size, 25 by 40 ft. Pupil stations, 35. 
Instructional divisions, same as in Plan 1. Other activities, 
same as in Plan 1. 

Plans 5 and 6. Room sizes: No. 5, 25 by 40 ft.; No. 6, 
22 by 45 ft. Pupil stations, 35. Instructional divisions, same as 
in Plan 1. Other activities, same as in Plan 1. 

Plan 7. Room size, 22 by 68 ft. Pupil stations, 40. In- 


















































13. Tool and Supply 
Case 


1. Use the regular classroom. 
2. Use drawing boards on the shop benches. 
3. Install manifold benches in shops. 


Double benches may be used instead of single ones, thus 
increasing the pupil stations for the woodworking division by 
20 per cent. However, there are disadvantages connected with 
the double bench: (1) they increase disciplinary problems; 
(2) cause interference with overhanging work; (3) produce 
interference through vibration. 

The equipment in the plans may be identified by number 
which correspond with the numbers on the key list of equip- 
ment. 

Plan 1. Room size, 21 by 28 ft. Pupil stations, 20, In- 
structional divisions: forge work, auto and gas engine, house- 
hold mechanics (electricity, plumbing, furniture repairing, 
tool repairing, glazing), metal work (cold metal, sheet metal), 
woodwork, cement work, mechanical drawing. 

Plan 2. Room size, 22 by 30 ft. Pupil stations, 25. Instruc- 
tional divisions: woodwork, mechanical drawing, household 

















19. Pipe Vise — Chain 
20. Machine Vise, 44” 
21. General Bench 





: Lumber and Metal 


Rack 22. Sand and Cement 
18. Metal Bench 23. Wall Plug 
17. Electrical Bench 24. Cement Floor 


structional divisions, same as in Plan 1. Other activities, same 
as in Plan 1. 

Plan 8. Room size, 25 by 56 ft. Pupil stations, 35. Instruc- 
tional divisions, same as in Plan 2. Other activities, same as in 
Plan 1. Plans 7 and 8 are for the larger consolidated schools 
where a special teacher is employed. Plan 8 provides for more 
specialized instruction in mechanical drawing and wood fin- 
ishing. 

Suggestive Tool Lists 

These lists are based upon instructional divisions of the 
general shop as planned for the rural school. It will be nec- 
essary to make modifications of these lists to suit the varied 
requirements of localities and shop content. It would prob- 
ably not be possible for two teachers, supervisors, or super- 
intendents to agree in every detail of shop equipment. These 
suggested lists represent an attempt to select those tools 
which are quite adequate for the several divisions possible in 
the general shop and are believed to contain all that is nec- 
essary to conduct a general-shop course adapted to the needs 
of the rural pupil. 





Forge Work (for 5 pupils) 
1 Bolt clipper, %4-in. 
Blacksmith hammers, 2-Ib. 
Sharpening hammer, 3-lb. 
Ball-peen hammer, 134-lb. 
Blacksmith sledge, 6-Ib. 


Ne & & 


in shop) 


ttt et 


Bolt tongs, 16-in. 

Straight-lip tongs, 20-in. 

each 3/16, %4, %, %4-in. hand punches 
each %4, %-in. cold chisels 

(Hand punches and chisels to be made 


Auto and Gas Engine (for 5 pupils) 
set socket wrenches 

set “S” wrenches 

Monkey wrench, 8-in. 

Monkey wrench, 10-in. 
Valve-grinding tool 


a a 


Hot cutter 1 set of tap and dyes, % to 1 in. (U.SS.) Pliers, 6-in. 
Cold cutter 1 adjustable hack-saw frame Screw drivers, 8-in. 
Hardy for each anvil 6 Hack-saw blades, 10-in. Assorted files 
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Ball-peen hammers, 1-lb. 
Cold. chisels, 4%4-in. (made in shop) 
Lead mallet 
Auto jack 
Tube-repair kit 
Woodwork (for 5 pupils) 
Bench Set — for each individual bench 
Jack plane, 14-in. 
Backsaw, 12-in, 14-point 
Marking gauge 
2-fold 2-ft. rule 
Socket firmer chisel, 34-in. 
Socket firmer chisel, 1-in. 
Sloyd knife, 3-in. 
Bench duster 
Saw board (made in shop) 
Hickory mallet, 3- by 5-in. 
Try-square, 6-in. 
eneral Tools 
Smooth planes, 8-in. 
Block plane, 6-in. 
Jointer, 24-in. 
Framing squares 
Bevel squares, 8-in. 
Combination square, 12-in. 
Screw drivers, 10-in. 
Cabinet scraper (adjustable) 
Hand scraper blades, 2% by 4 in. 
Crosscut saws, 24-in., 8-point 
Crosscut saws, 24-in., 10-point 
Nest of compass saws with handle 
Ripsaws, 24-in., 7-point 
Coping-saw frame and 6 doz. blades 
Spokeshaves, 10-in., raised handle 
Drawknife, 7-in. 
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by 8 in. 

Gauge slip (medium) 

Assorted nail sets 

Level (aluminum) 24-in. 
Bell-faced claw hammer, 10-oz. 
Bell-faced claw hammer, 14-o0z. 
each %4-in. and 1-in. outside gouge 
each %4-in. and 3%-in. inside gouge 
Hand ax, 4-in. face 

Cabinet file, 10-in. 

Flat wood file, 10-in. 

Half-round wood rasp, 12-in. 

Mill bastard file, 10-in. 

Round file, 12-in., bastard cut 
Taper file, 7-in. 

Extra-slim-taper file, 5%4-in. 
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Carborundum stone, 2-face, 1 by 2 
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mR NNER NNNOUR RE ROAR NW he ew ee 


Wing divider, 6-in. 

set Socket firmer chisels, % to 1% in. 
set Irwin bits, 4% to 1 in. by sixteenths 
Expansive bit, 7% to 3 in. 

Forstner bit, square shank, %4-in. 
Forstner bit, square shank, 114-in. 
Ratchet brace, 8-in. 

Ratchet brace, 10-in. 

Yankee drill 

each %4-in. round-shank drills, %, %, 
3/16, ¥%, ¥, % in. 

set straight-shank drills, Nos. 0 to 60 
Chuck, %4-in. round shank, 0 to % in. 
Oilers 

Bar clamps, 36-in. 

C clamps, 8-in. 

Hand screws, 10-in. 

Putty knives 

Glass cutters (red devil) 


lectrical (for 5 pupils) 


Ball-peen hammer, 134-lb. 
Bell-faced claw hammer, 12-o0z. 
Screw drivers, 4-in. 

Side-cutting electricians’ cutters, 6-in. 
Hack-saw frame, adjustable 
Hack-saw blades, 10-in. 
Voltmeter 

Ammeter 

Bell-ringing transformer 
Porcelain receptacles 

Sockets, push-button 

Sockets, snap 

Socket, pull-chain 

Doorbells 

Buzzer 

Entrance switches 

Snap switches 

Three-way. switch 

Motor, %4-h.p. 

Small amount of wire, as required. Use 
shop meter for reading practice. 


Plumbing 


1 


Ll 


Pipe die stock and dies, 4, %, %, 1, 
1%, 1%, 2 in. 

Pipe cutter, 14 to 2 in. 

Pipe wrench, 10-in. 

Pipe wrench, 18-in. 

Adjustable wrench, 8-in. 

Pliers, 6-in. 

Hack-saw frame, adjustable 

Hack-saw blades, 10-in. 

Ladle, 3-in. 
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Plumber’s furnace, No. 2 
Blowtorches, 1-qt. capacity 
Metal pot 

Ball-peen hammer, 2-lb. 
Pipe reamer, square shank 
Folding rules, metal, 6-ft. 
Assorted calking chisels 


heet Metal (for 5 pupils) 


Straight snips, No. 8 
Curved snip 

Riveting hammer 
Raising hammer 

Set of grooving tools 
Flaring hammer 
Setting-down hammer 
Scratch awls 

Steel square 

Hollow punches 
Tinners’ mallets 
Dividers, 10-in. 

pr. 2-lb. Coppers 
Rivet set, No. 7 

Mill files, 8-in. 
Hatchet stake, No. 5 
Hollow mandrel, No. 0 
Needle-case stake 
Common square stake 
Beakhorn stake, No. 2 
Blowhorn stake 


oncrete Work (for 5 pupils) 


Mixing board (make in shop) 
Shovels, square 

Water bucket 

Tamping tools (make in shop) 
Finishing trowel 

Pointing trowel 

Edger 

Groover 

Wood float (make in shop) 

each %4, %, 1 cu. ft. measuring box 
(make in shop) 

Forms as needed (make in shop) 


Mechanical Drawing (for 5 pupils) 
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Drawing boards, 16 by 20 in. 

T squares, 20-in. 

Scales, architects’ triangular 

Triangles, 6-in., 30-60 degree 
Triangles, 6-in., 45 degree 

Combination divider pen-and-pencil 
compasses 

Ruling pens (medium) 


A Practical General-Shop Plan 


Earl S. Miller 


Horace Mann Junior High School, 
San Diego, California 


ye of the junior-high-school age are normally 
from 12 to 15 years old. During these years, boys 
pass through most difficult physical and mental 
changes. Their minds are upset by perplexing prob- 
lems. They are bewildered by the fickleness of their 
voices which may change in the middle of a word. 
There is an unproportional physical growth which 
makes their hands or feet suddenly seem entirely too 
large. Daydreaming of the future furnishes many 


The system described here has been found 
to work well in classes which originally were 
limited to 26 students, but which now have 
been increased to 34. 


roundings. 





hours of pleasant adventures for these boys, but it also 
increases their problems with their immediate sur- 


The flexible program of a general shop meets the 
needs of the adolescent boy very satisfactorilyy But 
the instructors of these junior-high-school boys should 
be selected on the basis of their knowledge of boys and 
sympathy for them, not merely on their knowledge of 
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industries. The BOY is the big item in education. His 
vocation is important, but it is not the most important 
part of his education. Furthermore, vocations are con- 
stantly changing and becoming so specialized that they 
are losing their importance as such. For this reason 
the instructors should understand and like boys as 
they are. They should be men who are equipped with 
professional training which enables them to help solve 
the boys’ problems. Their aim should be to teach the 
boys to do better those things that life will ask them 
to do anyway. Human nature is too diversified to even 
attempt to cast the boys in a single mold, even if there 
was one that represented a perfect type of American. 

The professional training of men who teach junior- 
high-school boys, should include a degree, and be of 
such a general nature that they are able to teach other 
subjects than shop, and to act as counselor. They 
should possess that professional attitude toward their 
vocation that prompts them to secure membership in 
educational organizations, to read professional maga- 
zines, to attend educational meetings. The more equip- 
ment the teacher has, the less equipment the school 
must furnish. The more head, the less overhead. 

They also must be fully cognizant that there are 
definite objectives for their work and that these ob- 
jectives may be summarized as follows: 

1. To develop character, good citizenship, and the spirit 
of co-operation through enterprises such as building models of 
boats, airplanes, or gliders, the construction of a canoe or 
large boat, the repairing of Christmas toys for poor children, 
the entering-into of school activities, etc. 

2. To give information and training that will be valuable 
to the boy when he grows older, regardless of the vocation 
or profession he may choose. 

3. To expose the boy to as many manipulative experiences 
as possible through the repairing of household articles. 

4. To give the adolescent child a more definite understand- 
ing of his industrial environment. 

5. To help the child realize what industrial abilities, in- 
terests, and capacities he may possess. 

The teacher also must plan his work so that he can 
handle it efficiently. For instance, for the beginning 
of each shop period, there may be scheduled a five- 
minute lecture, a demonstration, or special talks by 
the boys. This should be followed by practical appli- 
cations made by the student with the aid of job sheets. 
The progress of the class should be frequently deter- 
mined by a carefully arranged testing program. 

The course of study offered in a general shop should 
and can depend more on the individual, rather than 
on a grade or a group classification. 

Job sheets are used as a basis of the shop program. 
These are divided into four departments. They are 
glued into heavy folders, one face up, another (of the 
same thing) face down. The folders are labeled and 
numbered in large letters for their respective depart- 
ments as WOOD NO. 1, METAL NO. 12, ELEC- 
TRICITY NO. 3, GENERAL NO. 8, etc. 

The boy does the work first, turns it in and gets a 
grade on his mechanical work. This grade may be 
placed on a small pad, and later entered on the boy’s 
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card, or it may be entered on the card at once. He then 
writes the answers to the questions contained in the 
job sheet on a piece of scratch paper, and receives a 
grade on this. Later on, he is required to recopy this 
in a permanent notebook. 

The class is divided equally into departments. The 
completion of a certain number of job sheets, with 
answers, is required of each boy before he can pass 
into the next department. A seventh-grade boy, for 
instance, must finish five jobs in wood before he can 
pass to metal, electricity, or general. An eighth grader 
is required to do eight, and a ninth grader must com- 
plete ten in all departments before he is permitted to 
use a lathe, saw, jointer, or other power machine. 
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Fig. 1. A 4 by 6-in. individual class card 


The card shown in Figure 1 presents at a glance the 
boy’s total amount of work, his grades, and his in- 
terests. It is easily transferred to different periods. It 
is an individual index to one boy in the shop working 
under the same conditions in all departments under 
the same instructor. It is a 4 by 6-in. card upon which 
the grade the boy receives for his mechanical work 
is placed on the right of the job-sheet number, and 
the grade for his answers on the left. The cards are 
kept in a box with sufficient compartments for each 
period of the day. 

The floor plan for the shop, which should be about 
30 by 50 ft., will vary greatly with conditions. Divide 
the shop into four departments, allowing more space 
for metal and wood, than for the other subjects. In- 
stead of building partitions or other obstructions, paint 
a bright-red line on the floor about 3 in. wide. One line 
should run straight down the length of the shop, an- 
other across the shop. 

The tools for each department are kept in their re- 
spective departments and painted different colors to 
avoid misplacement. Thus the rack and all the tools 
for electricity may be painted red with a black out- 
line under the tools, green for metal, yellow for wood, 
and blue for general. The tool racks or A frames may 
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The floor plan of a practical General Shop 


be built about 2 ft. wide at the bottom, 4 ft. high, and 
long enough to accommodate all the tools laid out 
singly. One rack will be sufficient for the shop if it 
can be placed on the intersection of red lines. Half an 
A frame may be built in each department if wall space 
is available, but tools are not checked as easily at the 
end of each period. 

An instructor should never be crowded out, nor his 
personal system and influence be interfered with by 
another instructor in the same shop. If the enrollment 


is large enough, another room and another instructor 
should be used. If three instructors are necessary for 
the industrial-arts classes, it might be well to combine 
mechanical drawing and printing for the third group. 

The following is a suggested list of equipment for 
a general shop. It costs about $2,500, and has proved 
very satisfactory. Individual tool selections, however, 
will vary greatly with your conditions. It is well to 
have a variety of tools and equipment, as this makes 
demonstration talks more interesting. 





Woodshop Equipment 

Saws 

2 Crosscut Saws, 22 in. long, 10 point 
2 Ripsaws, 22 in. long, 6 point 

1 Compass 

2 Backsaws 

3 Coping-Saw Frames 
36 Coping-Saw Blades 
Planes 

4 Jack Planes 

4 Block Planes 

2 Spokeshaves 
Chisels 

1 each Firmer Socket, 4, %, %, %, 

and 1 in. 

1 Framing Socket, 3% in. 

2 Gouges, socket, 1 in. 

2 each Tanged Turning Gouges, % 
and 1 in. 
each Tanged Turning Chisels, % 
and 1 in. 
Parting Chisel or Tool 
set Carving Chisels 
1 Scraping Chisel, 4 in., round nose 


— 
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EQUIPMENT 

Knives 

6 Sloyd Knives 

1 Drawknife, 8-in. blade 

1 Hatchet, claw 
Laying-Out Tools 

12 Steel Rules, 24 in. 

6 Try-Squares, metal beam 

1 Framing Square 

2 Marking Gauges 

2 Dividers, 6-in. spring 

4 Compasses 

1 T Bevel, 6 in. 

1 Bit Gauge 

1 pr.. Trammel Points 

1 Caliper, inside, 6 in., 75 

1 Caliper, outside, 6 in. 
Holders 

1 each Braces, 8- and 12-in. sweep 
2 Hand Drills 
Bits 

2 sets Auger Bits, 14 to 1 in., by 16ths 
1 Expansive Bit, 7% to 1% in. 
1 Forstner, 3% in. 

2 Rose Countersinks, 1% by % 


1 each Screw-Driver Bits, %4, 5/16, 
and % in. 
Holding Tools 
12 Vises, continuous screw, solid nut 
12 Bench Stops 
4 each Hand Screws, parallel clamps, 
Nos. 0, 1, and 22 
6 General-Purpose Clamps 
6 Cabinet Clamps 
1 Miter Box 
Driving Tools 
6 Claw Hammers, 3 each Nos. 12 
and 13 
1 Adz 
1 Tack Hammer 
2 Mallets 
2 each Screw Drivers, 2, 4, 6, 8, and 
12 in. 
2 Nail Sets, small and large 
Scrapers 
2 Cabinet Scrapers 
2 each Wood Rasps, 10 in., square, 
half round, flat 
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Machines and Benches 
2 Wood-Turning Lathes, 60-in. bed 
1 Table Saw 
1 Band Saw, 14 in., with guard 
14 Workbenches, tops 2 by 24 by 72 
in., height 32% in. 
4 Workbenches, top 2 by 36 in. by 12 
ft., height 32 in. 
Finishing 
6 Bottles, gallon, clear glass 
12 Paint Brushes, 3 each, %, 34, 1, and 
1¥ in. 
12 Art Brushes, assorted sizes 
1 each Oilstones 
1 Glue Pot 
Metal-Working Equipment 
Cutting Tools 
2 Hack Saws 
1 set Pipe Stock and Dies 
1 Pipe Stock and Die, % in. 
1 set Screw Plates 
1 Pipe Reamer 
2 each Files, mill bastard, 4, 6, and 
10 in.; half-round, 4, 6, and 10 in.; 
square, 4, 6, and 10 in.; horse rasp, 
10 in.; taper, 3, 4, and 6 in. 
each Cold Chisels, 14, 34, and 1 in. 
set Drill in steel block, 1/16 to % 
by 64ths 
1 set Drills in wood block, wire gauge 
1 to 60 
5 pr. Tin Snips 
1 pr. Tin Snips, circular 
1 each Hollow Punches 
1 
1 
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Bearing Scraper 
doz. Saw Files 
Laying-Out Tools 
2 Tinners’ Prickpunches 
6 Tinners’ Scratch Awls 
1 Wire Gauge, Standard 
1 each Punches, points % and %, 
center pin, solid 
1 set Steel Figures 
1 set Steel Letters 
1 First-Aid Kit 
1 Micrometer 
1 each inside and outside Calipers 
1 Hermaphrodite Caliper 
1 Spirit Level 
1 Screw and Wire Gauge 
1 Saw Set, adjustable 
4 Dividers, 6-in. 
1 Thickness Gauge 
6 Steel Rules, 12 in. 
4 Try-Squares,-9-in. blade 
1 Combination Square, 


center 
2 Framing Squares 
Hammers and Holding Tools 
1 each Ball-Peen Hammers, 8, 12, and 
16 oz. 
2 Riveting Hammers 
1 Cross-Peen Hammer, Engineers’, 2- 
¥%-lb. 
1 Flaring Hammer 
2 Tinners’ Mallets 
6 Machine Vises 
1 Pipe Vise 
1 Saw Clamp 
1 Bench Plate 
1 Drill Block 


6-in. with 
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1 Monkey Wrench 
1 each Adjustable Wrench, 4, 6, 8, 10, 
and 12 in. 
1 set End Wrenches 
2 each Pipe Wrenches, 6, 10, and 14 in. 
1 Valve Lifter 
1 pair Expansion Pliers 
1 kit Ignition Wrenches 
Hand Tools and Hand Machines 
2 Steel Brushes, curved handles 
1 each Hand Groovers 
2 pair each Soldering Coppers, 1, 2, 
and 3 lb. 
1 doz. Soldering-Copper Handles 
1 Valve Grinder 
1 set of 5 Ezy-out 
1 Wheel Puller 
1 Anvil 
1 Bench Former 
1 Bench Bar Folder 
1 Bench Burring Machine 
1 Bench Turning Machine 
3 Gas Soldering Furnaces 
4 Oil Cans 
1 Breast Drill 
1 each Screw Driver, 6 and 12 in. 
1 Beakhorn 
1 Candle Mold 
1 Double Seamer with heads 
1 Hollow Mandrel 
1 pr. Handy Seamers 
Machinery 
1 Drill, bench type, %4-in. heavy duty, 
with bench stand 
Grinder, Electric, bench type, 8 by 
¥% in. wheels, one fine, one coarse 
Automobile Chassis, complete that 
will run on its own power 
Machine Lathe, 13%-in. swing, 
bench type, with countershaft, com- 
plete with following: 
Universal Chuck, 6 in. 
Chuck Back, fitted 
Turning Tool, r.h. 
Cut-Off Tool 
Boring Tool 
Drill Chuck 
Drill Chuck Arbor 
each of three different types of 
Tool Holders 
each Lathe Dogs, 1, 2, and 3 in. 
Knurling Tool 
Tool» Bits, 
assorted 
Electrical Equipment 
Bell Circuits 
6 Bells 
6 Buzzers 
6 Push Buttons 
1 Magnetic Compass 
Lighting Circuits 
6 Fuse Blocks, porcelain base 
1 each Switches, all varieties of knife 
switches 
1 each Light Sockets, all varieties 
1 each Snap Switches, all varieties 
2 each Plugs, two-piece, swivel, etc., 
all varieties 
Telegraph 
1 Sounder 
1 Key 
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Equipment 
1 Bell Transformer 
1 Transformer, special, range from 3 
to 24 volts 
2 Gas Soldering Furnaces 
1 Blowtorch 
1 Volt Ammeter 
1 Charger, 4-battery Tungar 
1 Cell tester 
1 Gallon Battery Filer 
2 Hydrometers 
1 Battery Post Drill 
1 Burning Rack, Plate 
1 Set Battery-Post Builders 
1 Group Puller 
Tools 
6 each Side Cutters 
2 each Screw Drivers, 232, 4, and 6 in. 
6 Sloyd Knives 
2 pr. each 1- 
Coppers 
3 pr. Pliers, combination 
1 pr. Cutting Nippers 
Printshop Equipment 
Machinery 
1 Press, Platen, 8 by 12 in., complete 
with one set of cast rollers, chase, 
and wrench 
1 Hand Roller, 6 in. 
Furniture 
3 Case Racks wood construction, each 
with 2 prs. brackets 
13 California Job cases, plain-lip front 
1 Lead-and-Slug Case, plain-lip front 
1 quarter-size Rule Case 
1 Marble Surface, 1 by 12 by 18 in. 
1 Elementary assortment Wood Fur- 
niture and reglets 
Miscellaneous 
6 Pressed-Steel Galleys, 6 by 10 in. 
1 Pressed-Steel Galley, 834 by 13 in. 
6 Composing Sticks, 6 by 2 in. 
1 Pica Stick, 8 by 2 in. 
1 Benzine Can, pint size 
1 Oval-Back Benzine Brush 
1 Hickory Mallet 
1 Planer 
1 Proof Planer 
12 Steel Quoins No. 1 
1 Quoin Key 
1 18-in. blade Paper Cutter 
1 doz. Spring-Tongue Gauge Pins 
Y% lb. Job Black Ink 
1 set “Visual Aids in Printing” 
10 lb. 2-pt. Leads, labor saving 
10 Ib. 6-pt. Slugs, labor saving 
1 Ib. 2-pt. labor saving Brass Rule 
1 font 2-pt. Miters for Rule 
Type, Spaces and Quads 
1 font 8-pt. Schoolbook Oldstyle 
40 Ib. 10-pt. Schoolbook Oldstyle 
1 font each, 12-, 18-, and 24-pt. 
Schoolbook Oldstyle 
1 font each, 8-, 10-, 12-, 18-, and 24- 
pt. Century Schoolbook Bold 
2 fonts 8-pt. Spaces and Quads 
15 Ib. 10-pt. Spaces and Quads 
2 fonts each, 12-, 18-, and 24-pt. 
Spaces and Quads 
Miscellaneous Equipment 
1 Instructor’s Desk 


and 2-lb. Soldering 
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4 Chairs, oak 
1 Blackboard, 4 by 12 ft. 
12 Stools, round tops 
4 each Drawing Boards, T squares, 45- 
and 60-deg. angles 
6 pr. Scissors, 4- and 6-in. cutting 
edges 
doz. Bench Brushes 
Glass Cutters 
Pointing Trowels 
5-lb. can Cup Grease, soft 
Tape Line, 50 ft., linen 
Belt Punch, revolving 
Safety Benzine Can 
Shoe-Repair Set 
SUPPLIES 
Woodshop Supplies 
1000 board feet, mill run, 1-in. 
Sugar Pine, S2S 
200 board feet, mill run, 1-in. 
Oregon Pine, $2S . 
200 board feet, mill run, 2-in. 
Sugar Pine, S2S 
100 board feet, mill run, 1-in. 
Mahogany, S2S 
100 board feet, 1-in. Oak 
100 sq. ft., 3-ply Veneer, Oregon Pine, 
4 by 24 by 48 in. 
Screws 
2 gross each Wood Screws, r.h. and 
fh., % No. 2, % No. 4, % No. 4, 
¥% No. 6, 1 No. 6, 1% No. 6, 1% 
No. 8, 2 No. 8, 2 No. 10, and 2% 
No. 10 
2 gross each Corrugated Fasteners, No. 
5, divergent, 4, %, 4%, and % in. 
1 gross each Corrugated Fasteners, No. 
5, parallel, % in. 
Nails 
5 Ib. each Nails and Brads, % — 16, 
1%4— 14, 2— 12, 24 —10,3—9, 
and 4—6 
Ib. each Nails and Brads, %4 — 22, 
1% — 20, and 4 —18 
gross each Screw Eyes, bright with 
\%, %, %, and %-in. hole 
reams Sandpaper, No. 1% 
Ream each Sandpaper, No. %, 0, 
and 00 
Gross each Carriage Bolts, %4 by 
1, % by 1%, % by 2%, and 5/16 
by 2% in. 
100 each r.h. Stove Bolts, % by %, 
3/16 by 1, % by 1%, and % by 
2¥ in. 
doz. Dowel Rods, 4, %, %, %, 
birch 
8 pt. cans Liquid Glue 
5 lb. Cold-Water Glue, powdered 
5 lb. Chipped or Flaked Glue, for 
hot gluing 
Finish 
2 gal. Denatured Alcohol 
2 gal. Boiled Linseed Oil 
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2 pails Flat White Paint, 34 gal. each 
2 qts. each Enamel, red, white, black, 
blue, green, yellow, ivory 
5 gal. Turpentine 
1 gal. Black Asphaltum Paint 
2 pails White Lead, 5 lb. each 
Metal-Working Supplies 
Machine Shop 
6 each 3-ft. lengths, Bessemer Rods, 
¥Y%, 5/32, 3/16, and % in. 
2 each 20-ft. lengths, Cold Roll, %, 
5/16, 3, 7/16, %4 round 
each 20-ft. lengths, Cold Roll, 3%, 
1, and 1% in. 
each 20-ft. lengths, square, Soft 
Steel, 4, 5/16, and % in. 
3 gross each Iron Hex Nuts, 6/32 and 
8/32 in. 
100 each Iron Nuts, U.S.S. and S.A_E., 
3/16, %, 5/16, and % in. 
2 gross each Machine Screws, r.h., 
¥% in. — 6/32, 1 in. — 8/32 
1 Ib. each Washers, %, 3/16, %, 
5/16, and % in. 
Sheet Metal 
4 only % blocks Salammoniac 
2 boxes Tinners’ Rivets, 1 Ib. 
15 Ibs. Wire Solder, % in. 
2 bars 50-50 Solder 
2 spools Acid Center Solder, small size 
2 qts. Muriatic Acid 
2 sheets Zinc 
1 doz. cans Soldering Paste 
1 stone each Annealed Steel Wire No. 
14, 16, and 20 
50 sheets Charcoal Tin, 20 by 28 in., 
Ic-1 
4 sheets Galvanized Tin, large size, 24 
gauge 
5 coils of Stovepipe Wire, plain 
2 coils %4 lb. each, Music Wire, No. 8, 
12, and 16 
Plumbing 
2 each 20-ft. lengths Iron Pipe, %, %, 
¥, ¥%, and % in. 
2 doz. each Washers, compression, 
fuller-balls 
Auto Mechanics 
6 cans Valve-Grinding Compound, 
coarse and fine 
2 bales Rags, 50 lb. each 
4 Oilstones 
1 gal. medium Cylinder Oil 
1 gal. 600-W Grease 
10 Ib. Soft Cup Grease 
6 cans Rubber-Tire Patches, cold, 
monkey grip 
10 Ibs. Adding Material for Welding 
Cast Iron 
1 bale Waste, 50 Ib. 
5 Ib. Grained Carborundum 
Hack-Saw Blades 
Electrical Equipment 
4 spools Annunciator Wire, copper, 6 
to 8 Ib. No. 18 
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1 coil, 500 ft. No. 19, B and S, 
twisted pair, Copper Wire 
1 coil, waterproof Copper Wire, No. 
16, wt. 20 lb. 
1 each spool cotton-covered Enam- 
eled Copper Wire, B and S, 20 and 
22 gauge 
10 Ib. Coppered Staples, %4 in. 
5 pkgs. Insulated Staples, 34 in. 
6 pkgs. Friction Tape 
3 pkgs. Rubber Tape 
2 Lamp Guards, standard portable 
2 doz. each Porcelain, Split Knobs, 
Cleats, Tubes 
1 box Battery Clips, 10 amp. 
25 Ib. Sealing Compound for Storage 
Batteries 
100 Ib. Lead 
5 gal. Sulphuric Acid, 1.400 gravity 
10 gal. Distilled Water 
1 doz. Dry-Cell Batteries 
1 doz. each Fuses, 10, 15, 20, and 30 
amp. 
Printing Supplies 
500 sheets White Drawing Paper, 24 by 
36 in. 
500 Cut Cards 
100 sheets White Stock, 25 by 38 in. 
1 ream Newspaper 
25 each 2-ply Bristol Cardboard, pink, 
green, blue, buff 
6 tubes, small, Printers’ Ink 
1 roll Wrapping Paper, 36 in. width 
1 Paper Rack for 36-in. wrapping 


paper 
100 sheets Proof Paper, rice 
25 sheets Gummed Paper, buff 
100 sheets Tympan Paper 
1 set A.B.C. Rubber Stamps, 1-in. 
letters and numbers 
1 box Gummed Labels, 2 by 4 in. 
200 Manila Folders, heavy, 9 by 12 in. 
1 box Fasteners, %4 in. 
5 boxes Paper Clips 
2 boxes Rubber Binders 
12 boxes Thumb Tacks, No. 2 
Miscellaneous Supplies 
Leather 
10 Ib. Tooling Leather, for pocketbooks 
2 lb. Thin Leather for pocketbook 
lining 
1 doz. Leather Soles for shoes 
2 boxes each Shoe Nails, %, %4, and 
% in. 
Reed 
2 bundles %-in. Round Reed 
10 Ib. each %4-, %-in. Round Reed 
1 bundle %-in. flat reed 
1 sack Cement 
6 Window Lights, plain glass, about 
24 in. square 
5 lb. Whiting 
2 boxes Glazier’s Points 





A general shop depends greatly on the community, in general industrial education of the children, than 


on the instructor, on shop facilities, and the in the pieces of furniture that the boys bring home 
from the school shop. Boys must learn to walk before 


‘principal. 


e€ community must be more favorable to a course 


they can run, and so it is with the work they do. The 
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dents do much of the work. Boys properly supervised, 








tiviti uld be appropriate to the boy’s age. Diffi- 


‘ough to peaidefeting of compl but simple 

instructor is -, 
der difficulties over whi he has no control, his shop 
represents his interests, es, progressiveness, and 
capacity in con aaae. A general shop re- 
quires much teacher effort because of individual na- 
ture of the instruction but the individual is the im- 


portant item. The secret of a successful general shop 
is to develop a “bullet-proof system and have the stu- 








_can correct all the papers, enter all the grades, act as 


~ monitors or foremen in departments, and take care 


of the toolroom, giving special instruction with the 
special tools if required. 

Shop facilities and the principal must be favorable. 
A good principal with a poor shop is much better than 
the reverse. Conditions vary greatly; even our ideals 
differ at different levels of development. The test of 
one’s intelligence is registered in the amount of truth 
that develops from the solution of one’s problems. 





SHOP MANAGEMENT 





Tool Records Determine Needs 


Noel B. Grinstead 


Central Missouri State Teachers College, 
Warrensburg, Missouri 


HIRTY-SEVEN thousand tools were checked out to 

six hundred students over a period of five years in the 
woodworking shop Central Missouri State Teachers College. 
The classes selected to make the check record were typical 
of those which work with the equipment regularly. They in- 
cluded grades 8, 10, and 11 of the training school under stu- 
dent instructors, classes in elementary and advanced (hand) 
woodworking, and elementary industrial arts for girls in col- 
lege. The latter course is offered primarily for those who will 
teach in the elementary grades or in rural schools. The dis- 
tribution, was as follows: 


SE ES gg. oc ccvcteeuaee 50 students 
ED. 5c oso ccc ccbsasaud 200 students 
Eleventh grade ................ 100 students 
College woodwork ............. 100 students 
Elementary industrial arts...... 150 students 


The purpose of the check was to test the validity of an 
often repeated statement that tools are selected more on a 
historical or previous-experience basis rather than on a sci- 
entific basis. The record was kept intermittently, sample 
classes having been selected largely on two bases: the variety 
of work which would be possible from the personnel of the 
group, and a size of class which would afford sufficient data 
for experimental value. The projects constructed by the ex- 
perimental groups were, in general, of student selection and 
in conformity with rough classified groups of projects sug- 
gested by the teachers in the development of course material 
set out in the Missouri Bulletin No. 4, on /ndustrial Subjects. 
This bulletin contains analyses and suggestions very similar 
to those worked out by the A.V.A. standards committee. 

This particular woodworking shop has a tool checkroom in 
which all tools except jack planes, mallets, and clamps are 
kept. Each student is issued a jack-plane iron and consequent- 
ly there is no record of the use of that tool. It has been as- 
sumed that there should be one plane or plane iron for each 
individual, although there is no record to substantiate that 
belief. The class member who served as clerk in the check- 
room issued tools and recorded on a printed form the name 
or number of the borrower; the name, size, and kind of tool 
issued; checked the tools off the list as they were returned, 
and filed the day’s entry at the close of the period. 


The study made by the author provides ex- 
cellent data for the person who is confronted 
with the job of equipping a woodworking 
department with the necessary hand tools. 
Similar studies based on this one, made in 
other school shops, would be equally helpful. 


Table I shows the number of times each tool group, such 
as “squares” or “hammers” was used, and its numerical rank 
is a comparison with other groups as to frequency of use. The 
first several groups present a picture that might be more or 




















































































































TABLE I. RANK AND INDEX VALUE OF ALL WOODWORKING TOGLS 
Rank Bame of Tool Frequency | Per Cent | Index Value ens a 
1 All squares 9012 24.07 1.0 so 
2 All rules 7007 ; 18.9 S 75 22 
Ro All chisels 3557 9.5 Sd] 14 — 
4 All saws 2290 6.12 25 8 “" 
5 Planes (except jack) 1844 4.92 2 6 
6 Gauges 18623 4.87 22 6 
? Scrapers 1782 4.76 2 6 
8e Bits 1636 4.37 2 6 
9 Raspes 1548 4.15 «1? 5 
10 Hammers 1539 4-11 217 5 
11 Screw drivers 1245 3.32 14 4 
12 Braces 1030 2.75 212 3-4 
ls Carriage clamps 4 576 1.54 207 2 
14 Scissors 377 1.0 06 2 
15 Gouges 352 94 o>. ar j ; 2 ; 7 
16 Knives (bench) 350 293 +06 2 
17 Piles 238 -63 05 1-2 
16 Pliers 220 -59 205 1-2 
19 Wire brush 22 56 05 1-2 
20 Hand drill 208 55 205 1-2 
21 Bail set 107 28 204 1 
22 Dividers 104 | +27 04 1 
23 Bit gauge 99 | 26 04 ps 
24 Spokeshave 94 225 04 1 
25 Doweling jig 43 ell 04 i 
26 All others 138 37 +04 or 1 each 
TOTALS 37,431 100.0 
«See detailed tables and explanation 
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less anticipated by the experienced woodworking teacher. Such 
a teacher, however, might not be aware of the fact that the 
first five groups include more than 60 per cent of all tools 
used, exclusive of jack planes, and that in an original list 
of 37 groups, nearly 85 per cent of the total are found in 
the first ten. 

Some of the practical values of the tabulation are obvious. 
It may afford a tangible guide for the selection of tools in 
the shop if we devise a simple scheme whereby we may assign 
numerical values or constants based on percentage of total 
use to the several schools. If it may be assumed that the 
high percentage group (squares) should be furnished on the 
basis of one to each person, the value of that group would 
be 1, the constant or index of a group of tools which was used 
24 per cent of the total of all tools combined. Rules were 
used 18 per cent of the total for all tools, so their value or 
index would be 18/24 or 34 of squares, giving them a con- 
stant of .75. In other words, there would be 75 per cent as 
mary rules as there are students to be accommodated, or, 








of the other two sizes available. Now in Table I, we found 
that there would be 30 squares for 30 boys, whereas more 
accurately we might divide this number so that there would 
be 24 try-squares, 4 framing squares, and 2 T bevels. In just 
the same manner we may find out what size of chisel is used 
most and should be bought in largest quantities, Table III 
being arranged to show the ranks of six sizes of chisels. The 
¥%-in. width, which is one of the paring width, was the most 
commonly used, followed by the %-in. which is used for 
mortising, trimming, and paring. It may be somewhat sur- 
prising to note the low ranking of the 3-in. chisel, especially 


* because it is used a great deal in hand mortising. Subsequent 


checks indicate that there may have been some confusion in 
recording the two sizes, 34 in. and % in., although there is 
no proof at hand. In 140 cases out of a total of 3557 chisels 
checked out, the width of the blade was omitted from the 
records. 

Table IV shows the comparison between the different kinds 
of bits used, and gives data which is more useful than that 
















































































TABLE II. DISTRIBU P SQUA 
Atak casenadlediwe vee ~ TABLE III, DISTRIBUTION OF SIZES OF CHISELS 
ot aT hts 
o +o Per Cent of Por Class 
Mine or seuare é 5 a3 Rank | Width of Blade | Prequency Chisels Index Value of 30 
5 4 Py. 3 «S 1 ae 1132 32.81 +14 4 
°o oe fe 
. 
a 2 V2 933 26.22 12 4 
° 
2 a be 7416 19.82 24 3 1" 538 15.12 +07 2-3 
8* 65 4 1a" 459 12.9 +07 2 
Steel Square 
2 | -e16x24 1244 | 1320 3.53 14 4 5 3/s* 280 7.9 +06 2 
8x12 «76 
. 1/8" 5 2.1 04 1 
3 T Bevel 276 +73 206 2 7 Yo size given 140 3.95 
TOTALS - | 9012 24.07 30 
*Praming Square TOTALS 3557 100.0 14-16 























as shown in the table, we would furnish 22 rules and 30 
squares for a class of 30 students. It may be seen that a 
teacher, particularly one who is inexperienced, might list all 
the tools that he deems necessary for successful operation of 
a shop, look up the index value of each tool or tool group, 
and multiply that number by the number of students that 
the toolroom is intended to serve at any given 


in the summation of all bits in Table I. However, it is not 
yet possible to assign accurate values because there are so 
many needed sizes of the various kinds of bits, and even 
though a certain size and kind is used infrequently, there 
must be one of each size at hand. The detailed analysis of 
auger bits, set out in Table V, explains why the number given 
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time. Where the result involves fractions, he -[—7me iv. bisTRInITION OF KAMDS OF Bits 
may increase or decrease the number of tools as [Ram]_Kina of bit | Frequency | Per Cent oF | rm 
he sees fit. 1 Auger 400 24.4 DISTRIBUTION OF SIZRS OF AUGER BITS 
Two major discrepancies of Table I should | 2 | stmet 323 19.7 q 3 
be pointed out. It is obvious that there must be 3 | Countersink 297 18.2 § yt 3 |% 
more than four bits, and more than two carriage [4 | Twist Driui 252 15.4 rank |G 2 i 2 | 4 
clamps. Bits, such as auger or gimlet bits, 5 | Porstner 23 1.7 2 3 | 5 ; 
although not used very frequently, must be of betes éetver 18 1.2 a & &2 mois 
carried in all the sizes that are likely to be used [7 _j ">asive 14 0 de EE SE ce Bh 
in order to meet all the conditions of normal } “+e cctemtet) _= ase6 BE GORI BE BS IER Es os Bs 
woodworking activities in the shop. If there aes are pl TRF we. aaee ak B 
were only one size of bits, as there could be a ee : ; . ae - : 
of try-squares, the number given in the table S | - 5 3 : - cs =a ea 3 
would be sufficient if the frequency of use is a Kind of sax] § Ei 5 te x o oe SRP ye 
suitable criterion. The same thing might be E Ei se ts i eer ROS BE 8 es 
pointed out with reference to a number of tools 1 | coping esa] aaa | .a8 | 28 ea Zz rae Breas. Be 
which are seldom used, but are very important 2 | Rant crose- | 99 | 26.5-| .2 | 6 yo | 10 7 | 3.7% | oa | 2 
when they are needed. Carriage clamps are not 3 | Rip an] 108 | aa] 4 ee eT Pa BE Se ee BE 
used often, but when they are required two or 4 | tenon 198 | 3.64| .05 | 2 12 3 3 105 | 0a | 2 
more may be needed, or possibly the clamps 5 | compass 12} .s2|] .oa | 2 is | 3 : ot eat 
must be allowed to remain on the work for sev- 6 | Hack 9| .39| .o4 | 2 ulin 0 
eral hours. Hand-screw clamps, which are some- ped ad 2290 | 100.0 26 Torars| WG | 00-6 


times used in preference to carriage clamps for 

a majority of jobs, were available outside the checkroom, 
thereby reducing the number of carriage clamps that would 
be demanded in this shop. 

A natural question is, how may we break up the general 
term “squares” into its elements of try-, framing, bevel, and 
so on. Table II shows that try-squares are used much more 
than any other square, and in addition we get a fair compari- 
son as to the popularity or need of various lengths of blades, 
the more or less standard 6-in. length proving to be in much 
greater demand than other lengths. We have no assurance 
that the preference would be the same if there were as many 





in Table I may be in error. There were no recorded calls for 
a No. il auger bit, and few calls for several other sizes. It 
is evident that not more than two of the No. 4 size, checked 
out 51 times, would be required, for this number is only 12 
per cent of the total of all auger-bit uses. Then the value 
assigned to the No. 6 is simply a matter of arithmetic, the 
latter size being used 37 per cent of the auger-bit total. Forst- 
ner bits rank as follows in the order of frequency of use: 
Nos. 8, 6, 12, 4, and 16, 14. Gimlet bits rank Nos. 4, 6, 7, 8, 9. 

The material for Table VI, on saws, is worked out in sim- 
iliar manner, but the index values are taken from the master 
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table, No. I. The coping saw heads the list largely for the 
reason that the group of 150 college girls who are preparing 
to teach handwork in the grades use this tool a great deal. 
From the data at hand, similar tables could be worked up to 
show the comparison between the sizes of gimlet bits; Forstner 
bits; the kinds of hammers — claw, tack, machinist’s; the 
breast drill and hand drill; marking, mortise, and bit gauges; 
inside- and outside-bevel gouges; carving and bench or sloyd 
knives; block, circular, fore, and universal planes; and so on, 
to a most detailed analysis of the entire record. Sufficient is 
given here to show that a carefully kept tool record is likely 
to be of great value in judging existing equipment or in the 
selection of new equipment, or in evaluating the selection of 
projects that are constructed. 

It is well to keep in mind that the equipment requirements 
of two systems will not be identical owing to differences in 
offerings, nature of projects emphasized, or even the per- 
sonal preferences of teachers as regards different methods or 
kinds and sizes of tools. In the shop where the study was 
made, there has been a constant decrease in the number of 
tools which are made available to students, a great many 
duplicate tools having been retired until they are again needed 
as a result of the several causes of tool mortality. It is our 
hope to arrive at an optimum and well-balanced selection of 





tools in such a way that the work may be carried on without 
inconvenience or loss of time to the students, and yet so 
that there are no dead tools in the checkroom. An advantage 
of keeping the number of tools to a minimum or optimum 
is that it will be possible to make replacements from new 
and improved types. It would be a relatively simple matter 
for an industrial-arts teacher to make a similar check on his 
own equipment in order to point out his needs or to verify 
his judgment relative to the purchase of additional tools or 
to existing surpluses. Eventually wear, breakage, and loss 
will absorb surpluses, but if they are.not detected in some 
manner an unnecessarily large number of some items may 
be allowed to persist through a system of progressive replace- 
ment. The present study is indicative of the value of a tool 
record, but quite likely it is too limited in extent, scope, and 
the control of variables to be highly reliable. It is obvious 
that the check record may be an indictment of the manner 
of organizing courses just as well as it might serve as a basis 
for criticizing- an existing equipment, or for guiding one in 
selecting new equipment. 


1At the present time, Mr. C. M. Woodstock, graduate student at Central 
Missouri State Teachers College, is making a similar study in co-operation 
with the industrial-arts teachers of ten schools in the college district. The 
results of this study will be available in the spring and will furnish an 
interesting comparison. 





Evaluating Pupils’ Work in Shop 


Gerald Baysinger 
G. Harold Silvius 


Earl L. Bedell 


Detroit, Michigan 


T IS a matter of common observation that time has be- 

come increasingly important in this workaday world in 
which we live. “How long will it take to grease my car?” the 
garagé man is asked. “When will my suit be ready?” is the 
question asked of the manager of the dry-cleaning establish- 
ment. The employer asks, “How many shingles can you lay 
a day?”, and “How many words can you type per minute?” 
The efficiency of an automobile plant is measured in man- 
hours per unit. Our newspapers headline the accomplishment 
of a reduction in transcontinental flying time. The world is 
concerned with the business of getting things done. 

In the school shop, we have relied upon interest to take 
care of the business of “getting things done.” Dawdling, waste 
of time, and disregard of time altogether have been found 
difficult to overcome because pupils have little conception of 
the value of time and its relation to the job. This unsatisfac- 
tory condition is probably the result of the lack of suitable 
time standards considered in evaluating pupils’ work in shop. 
Shop teachers have concerned themselves with quality only, 
and time is considered subjectively or forgotten entirely. It 
is not to be wondered at, then, that pupils have little con- 
ception of the value of time. 

Time, quality, and their interrelation present a problem in 
evaluating pupils’ work which is difficult to solve. John com- 
pletes job No. 3 in two hours with a quality of B. George 
completes the same job in four days with a quality of A. 
What mark should each receive? There are probably as many 
answers as there are teachers, and quite likely no two teachers 
would agree. Our grading system is an inheritance from our 
academic ancestors; it is certainly not suitable for evaluat- 
ing pupils’ work in shop, and was never intended for this 
purpose. Two teachers could not agree upon what marks John 


The suggestions contained in this article 
will be found very helpful by shop teachers 
in any school shop. The point system for 
grading will simplify the method of de- 
termining the pupil’s standing in the work 
which he is doing. 


and George should receive simply because the marking sys- 
tem in current use is concerned with quality only; it is in- 
sufficient for considering two variables —time and quality. 
If we disregard the time element in the example used, we 
could easily agree upon the marks each boy should receive. 
The inclusion of time, as an element in the evaluation of 
pupils’ work, demands changes in our current marking system. 

The purpose of this article is to present a workable mark- 
ing system in which time and quality are considered objec- 
tively. This plan, which is called the point system, will be 
described in detail. 

Standard Time 

Standard time is a term borrowed from industry; it means 
the average time required to do the job. We expect a certain 
amount of progress, and we specify certain standards of 
quality or workmanship. Standard time is likewise a stand- 
ard, which specifies the amount of time in which the pupil 
is expected to do the job. 

Standard time for a job may be determined in several ways. 
First, the instructor might arbitrarily set a time limit based 
upon his experience and judgment, as to how much a pupil 
might be expected to accomplish in a certain amount of time. 
This probably would be quite accurate, and would need little 
revision. Second, the standard time may be determined by 
averaging the time spent on the same job by a previous class. 
This probably would be sufficiently accurate for most pur- 
poses, even though the abilities of the two different groups 
would vary. Third, the class itself might set the time stand- 
ard by means of a class discussion and a general agreement. 
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This method is especially valuable and effective because it 
tends to create a time consciousness in the class. Pupils be- 
come interested in the. element of time, and attempt to meet 
the standard. 
Quality Grade in Points 
The instructor’s evaluation of the work done, as to quality 


of workmanship, is the quality grade. This quality grade is. 


transferred into points: excellent, A, 4 points; good, B, 3 
points; average, C, 2 points; poor, D, 1 point; failure, E. 
Credit Points 


Credit points are obtained by multiplying the standard — 


time by the quality grade in points. A credit point is a unit 
of credit. Credit points thus become the time-quality evalua- 
tion of the pupil’s work. 

Example: The standard time for a footstool is ten class 
periods.-The quality of workmanship was average or a C. 
Solution: The C grade has been assigned a value of two points. 

10 X 2 is equal to 20 credit points. 
rs The Card Mark 

The total number of credit points earned during the card- 
marking period determines the pupils’ card mark. The number 
of shop days in the card-marking period, multiplied by one, 
two, three, and four, set the limits for determining the mark 
which the pupil will receive. For example, if there are twenty 
days in the card-marking period, then: 

20 X 4 or 80 points are required for a grade of A 

20 X 3 or 60 points are required for a grade of B 

20 X 2 or 40 points are required for a grade of C 

20 X 1 or 20 points are required for a grade of D 
The reason for this arrangement is obvious. If the pupil earns 
an A grade, equal to four points, each day for twenty days, 
he would have a total of eighty points. Less than eighty 
points would indicate that the work done during the twenty 
days, was not of A quality. 

The example given to illustrate the method for determining 
the card mark, explains only the method for the first card 
mark. If it is desired to make the card marks cumulative, 
then the limits for each successive marking are determined 
by using the total number of days to date, instead of the 
number of days in that particular marking period. If, for 
example, there are 20 days in the first card-marking period, 
and 25 days in the second card-marking period, then 45 days 
. are used as a basis for determining the limits for the second 
card mark. 

Standard Time for Each Shop Assignment 

If the work which the pupil does in shop is to determine 
his card mark, then credit for all work should be given. A 
standard time, usually expressed in days or class periods, 
should be set for each type of shop assignment, so that the 
proper amount of credit may be determined. 

1. Course-of-Study Jobs 

The standard time for a course-of-study job, is the num- 
ber of days in which the pupil is expected to do the job. This 
varies with each job; it includes the time spent by the boy 
in preparing to do the job as well as actual working time. 
For example, if the total time spent by the teacher demon- 
strating the footstool is one day, and nine days are required 
by the boy to make the stool, then the standard time for the 
job is ten days. 

2. Personnel Assignments 

There are full-time and part-time pupil personnel assign- 
ments. The standard time for a full-time job is the number 
of days the pupil does that job. For example, the standard 
time for superintendent, a full-time job performed for one 
week, is five days. The standard time for a part-time job 
depends on the total amount of time spent during the week. 
The secretary, for example, might be required to spend one 
half of each class period for one week on clerical work. The 
standard time for this job would be two and one-half days. 
3. Maintenance and School Jobs 

e standard time for a maintenance or school job is the 
number of days or class periods spent by the pupil doing the 
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job. If, for example, a boy spends four class periods on car- 
pentry work in the auditorium, then the standard time for 
the job is four days. 

4. Tests and Special Assignments 

The standard time for a test which takes an entire class 
period is one day. Credit for taking the test is obtained by 
multiplying the quality grade by one. Special lessons and 
other assignments may be credited in the same manner. 

Late Enrollment 

Two methods are suggested to take care of the credits of 
the pupil who enters after the term is started. First, the card- 
mark requirements may be adjusted for each particular case 
by using the number of days the pupil is in attendance mul- 
tiplied by one, two, three, and four, instead of using the 
number of days.in the card-marking period. For example, a 
pupil enters late, and at the time the cards are marked has 
been in attendance fifteen days. His card mark would be de- 
termined by the following limits: 

15 X 4 or 60 points for a grade of A, 

15 X 3 or 45 points for a grade of B, etc. 
The second method is designed to avoid teacher effort by 
eliminating the necessity for individual marking of the pupils 
entering late. A handicap is given to these pupils; it is de- 
termined by multiplying the number of days not in attend- 
ance by two. This procedure is the same as crediting pupils 
entering late with a C grade for each day not in attendance. 

Excused Absence 

The same methods used in determining credit adjustments 
due to late enrollment, may also be used in compensating ex- 
cused absence from class. The total number of days each 
pupil is present.may be used as a basis for setting the limits 
which determine the card mark. It is evident that additional 
clerical work would be necessary if this method is used, for 
the limits would need to be calculated for practically every 
pupil. The second plan provides for a handicap of two points 
for each excused absence. This arrangement permits the use 
of the same limits for determining the card marks of all pu- 
pils, and for all practical purposes is satisfactory in operation. 

Card Mark Determined by Pupil 

A record of the total number of points earned by each pupil 
may be kept by the pupil, or it may be kept in graph form as 
a class record. The limits are determined by the instructor, 
and on the day when the card marks are to be made out, 
each pupil, by comparing his total points with the limits or 
requirements, easily determines his own mark to his own 
satisfaction. 

Course of Study 

The total standard time of assignments outlined in the 
course of study should be equal to or greater than the num- 
ber of shop periods in the term. The use of standard time 
simplifies the task of selecting these assignments by indicat- 
ing definitely the amount of time that will be spent on each 
assignment so that stress may be given those of greater 
importance. 

Teachers of shopwork are fortumate in having objective 
results on which to base their marking. The results of instruc- 
tion are tangible; quality of workmanship-and time spent in 
doing the job can easily be determined. The point system is 
a means for accurately measuring the results of instruction 
in terms understood by the pupil. 








Submitted by E. M. Manzer, Bronxville, New York 
— Photo, Museum of Fine Arts, Boston, Mass. 
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i trial-Arts Teach 
Rating Industrial-Arts Teachers 
August Flam The rating scale shown herewith was orig- 
John Marshall High School, inally prepared for rating teachers of draft- 
Los Angeles, California ing but it is equally applicable to teachers of 
N CONSTRUCTING a score card for the rating of her shop subjects. 
teachers, it is advantageous to know intimately as many 
teachers as possible. The writer began his work on a score 19 Tact 2 13. Modesty ......... 1 
card for rating mechanical-drawing teachers by selecting three 11, Meeting people and te 
with whom he was well acquainted, — with whose yore — SORT ity 2 Total...... 35 
i raining, experience, and general views on professi 12. Sincerity ......... 2 
‘ad » dal matters, he was as familiar as it is possible to be 1. Professional Qualifications ................... steseeees 40 
after six years of intimate and almost daily contact. However, !- een 8. Membership in pro- 
what applies to mechanical-drawing teachers applies with equal . Cater ym 10 — organiza- : 
force. to woodshop, auto-shop, electric-shop, printshop, or ing and conducting 9. Travel ........... 2 
sheet-metal-shop teachers. ; the learning activ- 10. Ability to make the 
The first step is to list as many vital elements that enter eae 5 subject “live and in- 
into consideration in rating a teacher as one can possibly think 3 Coursesin education: 4 teresting” ......... 2 
of. The long list is then subdivided under main headings. The. - 4. Teaching experience 3 11. Contributions to the 
most difficult part of the task is to give weights to the different 5. Skill in managing professional educa- 
elements. Should personal qualifications be considered of recitations ........ 3 tional literature.... 2 
greater importance than professional training? How about 6. Improvement in — 
practical experience in industry? Is it more important than . jer Ek pea 3 Total...... 40 
S ¥ 5 RS 
thorough preparation? The writer felt that the answer to these Ill. Technical Qualifications... is 
vexing problems is that “the proof of the pudding is in the 1 “Thorough mastery = os 
eating.” He therefore rated his friends and himself in advance, of the particular 5. Ability to get out 
and tried out various methods of assigning values to the single SFR 10 during normal times 
elements. Since his friends and he have had decidedly varying 2. Work in industry as and get a job...... 2 
kinds of preparation and experience, and since their personal draftsman, builder, 6. Ability to make de- 
qualifications are by no means alike, it was obvious that if the superintendent, exec- sirable contacts in 
rating card would fit all of them, it was probably workable. utive, carpenter, etc. 5 the industries for 
For example, when persona! qualifications was assigied a >: — in contact ; te benefit of stu- 
value of 40, and professional qualifications 30, out of a pos- 4 yoy ao bya MMS noe secceeee bes 
sible 100, the scale was found to be inoperative for three out = reciation of related Total...... 25 
of the four being rated. The emphasis therefore had to be Samples of Rating 
changed, and values readjusted until the card fitted all four. Teacher No. 1 (considered an “A” teacher). 
This shifting of weights was the subject of lengthy experimen- I. ............ dye Se” MN odessnsebe 22 
tation in order to attain a reasonably satisfactory result. RS ik 3 ev ecdwae 10 sceuse 10 
Now, if one is intimately acquainted with a larger number | eps e 2 Be tadbews 5 B.*Slseses 4 
of teachers, say ten or twelve —and if one is sufficiently 3. weeeees 3 3. weseeee “ ee orn 2 
f ili r with their work to rate tl A, B, Cc. etc., and then : eeeeees r : seeeees : : eeeeene 3 
try out the assigned values, a high positive correlation in re- ‘i aba . “cua ; en - 
sults indicates that the rating card is workable. Ra rele pee hae ice: Sad gis leaiahti caine = 
Another difficulty lies in selecting those elements for rating aan : ee 3 22 
which are capable of being estimated at least with a reason- ee > ee 1 
able degree of certainty. Such-elusive elements as ideals of ge aan 2 Suge 2 
democracy, understanding of world relationships, insight into * se 1 * (pike S 0 
the learning process, community interests, etc., which were on ORs ois cote 2 ms 
the original list, had to be discarded as being too difficult or 13. ....... = 37 
impossible to evaluate. 32 
The conclusions reached in this study of rating industrial- Total: 32 + 37 + 22 = 91 corresponds satisfactorily with 
original estimate. 


arts teachers may be summarized as follows: 
1. Score cards for rating teachers have of necessity serious 


Teacher No. 2 (considered a “B” teacher). 


limitations. I. - bets saess s Il. * as winale M ag ae Sy — 
2. Such a thing as a perfect score card is a myth. Rae Bicaaa' © Been 
3. The person doing the rating must be intimately ac- GS eee 4 * Noire Bes. 0 Se 3 

quainted with the teacher being rated. PE Sag 3 ’ ER 3 eee 2 
4. Many important items upon which a teacher ought to be ie sae 3  caacis 3 Oe sucess 2 

rated are too elusive to be quantitatively measured. Sr 3 De heeosas 3 T srevedas 2 
5. The simplest rating card is, in the last analysis, the most 7. seveces 2 4. seevees 1 ~ 

usable one, and consequently the best. i obhe dies 2 Ditieecokeb 1 24 
The score card developed is given herewith: i a : = seeeeee - 

I. Personal and Social Qualifications...................... 35 11. «2... 2 I. «6.6.05 0 

1. Personal appearance 4 5. Humor ........... 3 12. ....+5. 2 prs 

2; Be fe ices...... 4 6. Foresight ......... 3 13... +++. Ai 25 

Yo 3 34 





ee eeeee 


Total: 





34 + 25 + 24 = 83 corresponds satisfactorily with 
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Teacher No. 3 (considered a “C” teacher). 


29 
Total: 29 + 35 + 12 = 76 corresponds satisfactorily with 


original estimate. 





WHAT OTHERS ARE DOING 





Hadley Auto Department 


A. B. Jordan 


Hadley Vocational School, 
St. Louis, Missouri 


N 1928, the St. Louis board of education made plans to 
house the various vocational-training activities in a single 
building, and in November, 1931, the various training pro- 
grams, grown to large proportions in unused rooms in several 
schools, were housed under a single roof. The building is of 
the “U” type, covering one city block. It is a five-story build- 
ing, of reinforced concrete, faced with brick. The roof is used 
for recreational purposes. One wing of the building has the 
interior walls plastered. The adjoining two wings are lined 
with brick painted white, and have 15-foot ceilings, which is 
a 3-foot greater height of ceiling than will be found in the 
single wing. The purpose of this height of ceiling is to provide 
accommodations for shops that need this added clearance 
for the equipment or type of work done in them. The entire 
structure represents a shell with no permanent partitions for 
room size other than corridor partitions, leaving room space 
on each side. This entire shell is then subdivided into rooms 
of varying sizes by metal partitions which can and have al- 
ready been moved to permit the enlargement of some depart- 
ments and the reduction in size of others. As changing con- 
ditions make necessary the altering of facilities for any par- 
ticular training program, the changes can be made quickly 
and inexpensively. In the shop section, each 20-foot floor 
space has five electric floor outlets, suitably spaced to ac- 
commodate new machines as they become necessary. 
No general assembly hall is as yet provided. The present 
building is one unit of the contemplated plant, while the 
other unit, when built, will provide general office space, audi- 


A description of the auto department in 
the well-known Hadley Vocational School, 
together with the layouts of the different 
auto shops and the course outline used in 
teaching this trade subject, will be of in- 
terest to both vocational and industrial-arts 
men. 
torium, and additional classrooms, with one of the wings con- 


structed to lend itself to the presentation of technical-high- 
school subjects. The largest room in the present building is 


Fig. 1. The balcony in the auto shop 
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the school cafeteria, which seats 1,100 students. The entire 
school can be addressed through a permanent public-address 
from the central office. The public-address system is 
sufficiently flexible to permit connecting individual rooms or 
its to the central office or to sources outside of the 
school. Nearly the whole of the upper two floors of the build- 
ing are used for training in commercial work and for the 
school cafeteria; while the lower three floors are adapted to 
industrial-training shops and the accompanying related tech- 
nical classwork and academic social subjects. 
One freight elevator and two high-speed passenger elevators 
are used for interfloor transportation. 
Floor Plan of Automotive Department 
The automotive department is housed in four individual 
shops, with a total floor space of 13,000 square feet. The 
shops are: (1) chassis and body shop, 4,000 square feet; (2) 
engine laboratory, 3,200 square feet; (3) ignition — lighting 
and starting laboratory, 1,400 square feet; (4) garage service 
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Fig. 2.- First-term laboratory shop work in chassis 
and body shop 
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Fig. 4. Engine laboratory 


shop, 4,400 square feet. Each one of these shops is connected 
to a ventilating system and each one has a suspended steel 
balcony (see Fig. 1), midway between the floor and ceiling 
and extending 9 feet from the corridor wall. The balconies 
afford sufficient additional floor space for certain types of 
work and storage racks, and are equipped with washing facil- 
ities and wall-type lockers for shop clothing. Changing to 


work clothes by the student, washing up, and changing to 
street clothes, is all done on the balconies in each respective 
shop thereby making it unnecessary to leave the working 
quarters. 

The chassis and body shop is the only one of the four 
which does not have the advantage of outside light. 

When the steering gears, transmission, differential and brake 
assemblies are removed from their storage places to be worked 
on as laboratory shop equipment, they are so constructed as 
to fit in sockets in the center of each workbench, which holds 
the piece of equipment upright and securely so that the stu- 
dent can work on it. This equipment can then be returned 
to its storage place at the end of the period, and be got out 
again at the beginning of the next shop period. 

The differential hoists run on the overhead track and can 
transport engines or heavy objects from the service shop to 
the engine laboratory, as well as lifting cars in the service 
shop, and engines and heavy equipment in the laboratory. 

The live engines are connected to a built-in exhaust mani- 
fold with mufflers, which are connected to a ventilating blower, 
which in turn forces the exhaust through a stack on top of 
the building. City water pressure is manifolded by, flexible 
connection to the engine. Waste water is emptied into a sewer 
connection; no radiators are used. 

The nature of the work of the ignition, starting, and light- 
ing laboratory makes necessary the use of assembling the 
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class in its seats for the presentation of such fundamentals 
that need to be presented. These seats are also used as a 
classroom for teaching our engine and running-gear theory. 
The laboratory electrical experiments, and ignition, generator, 
and starter units are stored in numbered drawers, directly in 
the benches. 

Since only production service work is done in the garage 
service shop, the layout and use of equipment can be com- 
pared to that of any commercial service shop, and is used in 
the same manner that it would be in the commercial world. 
It is possible to drive automobiles into this shop from the 
outside and on through the service shop, across a corridor into 
the chassis and body shop, which has no outside connection. 

Development of the Department 

In development of the department, every effort was made 
to avoid as many mistakes or errors in judgment as possible. 
For this reason, the final recommendation to the board of 
education’s building and supply departments for the purchase 
of equipment was placed in the hands of a committee, the 
personnel consisting of: 

1. Secretary to all dealers in new cars. 

. President of a large automobile sales and service company. 
The service manager of another large firm. 

. The sales manager of still another large firm. 

The owner and operator of an independent garage. 

. The shop foreman of a smaller car sales and service firm. 
. The administrator in charge of vocational education. 

. An instructor in the automotive department. 

Recommendations made for the purchase of all major 
equipment and tools had to be justified by the member mak- 
ing the recommendation to the balance of the committee. 
This procedure prevented, first, the purchase of some un- 
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Fig. 3. Classroom in the ignition, lighting, 
and starting laboratory 


necessary equipment that would have been extremely difficult 
for the school to justify at a later date, and second, it made 
possible the purchase of some equipment that would not have 
been authorized by the school authorities, had the men con- 
nected with the school alone, attempted to justify it. This 
co-operative procedure immediately established a feeling of 
common interest between “keymen” of the trade in the com- 
munity and the automotive department of the school. This 
co-operative work of the committee provided the groundwork 
on which a most desirable relationship between the tradesmen 
and the school has been buijt. 

The experience of three years of teaching in these shops 
has convinced the writer that if the expenditures for equip- 
ment could be budgeted over a period of three or four years 
so that the purchase of the equipment could be co-ordinated 
with the development of the courses of study, then equip- 
ment better suited to the demands of the course could be 
secured, than if all the equipment were purchased before the 
details of the training program had been developed. 

The Auto-Mechanics Course 

The first year and a half spent by the 14-year-old eighth- 
grade graduate at the vocational school, is given over to a 
program of studies that will give him some background of 
fundamental trade skills, and knowledges. These experiences 
lie in the fields of: (1) building trades, (2) woodwork, (3) 
wood finishing, (4) blue-print reading and sketching, (5) 
bench metal, (6) electrical repair, (7) operation of machine- 
shop equipment, (8) sheet metal. 
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After completing this training, the student is about 16 
years old, and is better informed so that he can choose more 
intelligently the training program which he will follow if he 
continues in school. 

The training course for auto mechanics at the Hadley 
Vocational School is as follows: 

AUTO MECHANICS 


Grade X 
Term Il 
PP.W.* 
Auto mechanics I (Chassis and Body Work) ..... 20 
Running-Gear Theory I........-. Bae sips ear 8 5 
Shop Records and Accounting I............... 5 
Trate Mathematics TV. onc... SS eek 2% 
SR re) SS ore 5 
Stady or. Libeeryiioiavakes onc ke ee es 2% 
Grade XI 
Term I Term II 
PP.W P.P.W 
Auto mechanics II Auto mechanics III 
(Engine Work I)... 20 (Engine Work II).. 20 
Ignition — Lighting Ignition — Lighting 
and Starting I..... 7% and Starting II.... 7% 
Engine Theory I..... 5 Engine Theory II.... 5 
Industrial History I.. 5 Industrial History IIl.. 5 
Study or Library..... 24% Study or Library..... 2% 
Grade XII 
Term I Term Il 
PPW. PPW. 
Auto mechanics IV Auto mechanics V 
(Garage I) ........ 15 (Garage I) ....... 15 
Applied Science I or Applied Science II or 
Drafting I ........ 10 Drafting IT ........ 10 
English V .......... 5 oS Ss ae 5 
Economics I ......... 5 Economics II ....... 5 
Study or Library..... 5 Study or Library..... 5 





Fig. 5. Record desk and toolroom in service garage 


Except the subjects of English, Economics, and Industrial 
History, the related technical subjects listed in the courses 
of study are intended to be developed around the shopwork 
of the student in as near a logical order as he will need this 
information in the shop, and as it is practical to do in class- 
room instruction. 

In shopwork, wherever practical, instruction on any unit 
of the automobile, such as rear axle, transmission, etc., is 
given on that unit on a distinct and separate piece of shop 
equipment. We have learned in our shops to speak of this 
as laboratory equipment. The student does not progress to 
the stage of working on any part of an automobile until he 
has demonstrated to the satisfaction of the instructor that 
he has sufficient knowledge of the construction and adjust- 
ment of that particular unit. From this point on, working on 
the car is encouraged. We have grown to speak of such work 





*Periods per week. 
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on different customers’ cars as production work. A nominal 
charge is made by the department for any service rendered. 
The details of these charges will be brought out more clearly 
in the discussion of the Service Garage, in which place pro- 
duction work of all types is welcomed and accepted as long 
as students are available that have demonstrated their ability 
to do this work on laboratory equipment. The only exception 
to this procedure being in the case of some fender and body 
work and lubrication service. The preliminary training in 
engine work and ignition work is organized around the lab- 
oratory instruction idea and the method of instruction and 
material used varies only because of the difference in the 
instructional content. Type jobs selected from the standards 
previously determined by tradesmen and built around shop 
laboratory equipment are listed for each shop activity on an 
individual form, kept for each student by the instructor. The 
student progresses through these type jobs as rapidly as his 
ability, application, and shop conditions permit. A specimen 
of one of these forms follows: 


HADLEY VOCATIONAL SCHOOL ENGINE LABORATORY 





(Instructor) Siueet One 
ions red in 


Engine 


Adjust fan belt 
a 


Drain ofl pan and refill 


Remove, clean and replace oil pans 


Clean oil-pump screen 
Remove and replace transmission 


’ 


Remove, clean and replace air filter 


Remove and replace timing gears® 
Renove and replace flywheele 


* °l = «y= 


Instr. 
Approval 


«Call instructor for final cheek (engine running) 





Each shop has what is customarily called a progress chart. 
In the automotive department this is used as a location chart, 
so as to determine whether the piece of equipment is in use 
by any student in the department, be he in a morning class, 
afternoon class, or an evening trade-extension class. 





Fig. 6. Service garage 
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Individual instruction in the shop is used to the exclusion 
of practically all other methods. Demonstrations are made, 
before any student in the class is permitted to progress be- 
yond certain jobs. By following this method, much less equip- 
ment of any particular unit is required, since some boys will 
begin shopwork on springs, while others will begin on rear 
axles, and still others on brakes. The type of instruction sheet 
that is used, follows: 


SPECIMEN INSTRUCTION SHEET 
Operation E-10 Marmon, 1928 
REMOVE STARTER AND OVERHAUL DRIVE 
. Remove battery cable from starting motor. 
. Remove starting motor from flywheel housing by removing 
three 34” U.S.S. cap screws. 
. Remove two 4” U. S. bolts holding the starter-drive housing 
together and remove drive. 
. Clean and inspect drive and look for damaged parts. Call in- 
structor. 
5. Test starter torque, see Allen Test Manual. 
. Replace in the reverse order in which it was taken off. 
. Test with battery. Crankshaft must turn over. 
. Secure Instructor’s O.K. 
Tools 
End wrenches 
Screw driver 
Pliers 


Materials 
Rag 
Gasoline 


QUESTIONS 
. What causes the starter gear to engage with the flywheel? 
. When does the starting motor begin to turn? 
3. Is there any provision made to absorb the shock caused when 
the starter gear engages with the flywheel gear? 
. Is there any provision made to avoid damage, when the fly- 
wheel or starter gear should fail to engage? 


REFERENCES 
(1928), 3. Roenigk, Electrical Main- 
tenance, 80 pages. 

. Kuhns, Automotive Service, 4. Dyke’s Encyclopedia, 
920 pages. Edition, 323 pages. 
These instruction sheets are almost self-explanatory.. They 

were written: 

1. In a style to keep them on the reading level of an 
eighth-grade graduate, the only exception being.that the nec- 
essary technical terms have been added. 

2. With the idea that the student must read the full in- 
struction sheet before beginning work on the job. 

3. With the purpose of having the student prepare him- 
self to answer questions at the end of the sheet by referring 
to the reference material kept on hand in the shop. 

4. With the idea of establishing definite checking levels 
and that the student be not permitted to progress beyond the 
point where the instruction sheet directs him to call the 
instructor. 

Generally the instructor writes these sheets. If not, he must 
be sufficiently well acquainted with them, that at the point, 
“Call instructor,” he can make a check-up on the work and 
give the necessary additional instruction or demonstration. 
The student or the instructor can also at this point best an- 
swer the questions at the end of the sheet. It is well, also, 
at this point to teach the student the need and possibility of 
explaining things to the customer. The continual cry which 
the auto department receives from men in the trade is: “We 
have many well-trained men, and can hire others, but they 
cannot merchandise themselves, their services, or necessary 
repat~3; and replacements which the customer’s car may need.” 

Service Garage 

It is well to remember that a student coming into the 
automotive department might be found working in our serv- 
ice garage several weeks after he has entered the department 
through the chassis and body shop, but the-work that he is 
permitted to do will be that work which he has already dem- 
onstrated his ability in, to the satisfaction of the instructor; 
and at the completion of this job will return for further in- 


. Marmon Manual 


36 pages. 
16th 
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Fig. 7. Repairing and painting in the chassis 
and body shop 


struction to a shop of original entrance. When the advanced 
student is assigned to the service garage for his shopwork, 
the tradesman in charge of the garage is already familiar with 
the student’s ability and the student is acquainted with the 
procedure to be followed with production work, the need for 
thorough inspection, and the absolute necessity of testing. 
When the student has arrived at this stage he has already 
gained some fundamental knowledge and has acquired some 
skill in doing a definite piece of work, but further instruction 
is often necessary. This, whenever practical to do so, is done 
in the garage, but if it is apparent that the student is too 
weak to continue further with the job, he is replaced by an- 
other and returns to whatever shop necessary, to receive more 
instruction on doing that particular job. 

All work that is taken is accepted with the understanding : 

1. That the school shop agrees to do satisfactory repairwork. 

2. That the owner of the car agrees to leave it in the shop 
until the job has been completed satisfactorily. 

3. That the automotive department will purchase all parts that 
are used in the repair cf the automobile and that the customer 
will be charged for them at standard retail prices. 

By adhering strictly to these three points, a rather enviable 
reputation has been gained by the department for its produc- 
tion work on automobiles, with a minimum of dissatisfied 
owners. 

The ordering of parts and the necessary accompanying 
forms, telephone conversations, cash transactions, and entries 
in the customer’: account are made entirely by the advanced 
students of the automotive department, as a part of their 
training in shop records. They are supervised, of course, by 
the head of the department. By adhering strictly to these 
regulations, the good will of the “parts jobber,” the repair 
shops, and the mechanics working in them has been gained. 
A very free understanding exists between the automotive de- 
partment of the school and the trade, on the question of pro- 
duction service work providing training for the advanced 
students who, when leaving school, will enter the trade as 


advanced apprentices. 
(Continued on page 14A) 
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Schools Favor “Oliver” 


The approval and purchase of ‘‘Oliver’’ Woodworking Machinery by more than 
2,000 school shops, is an outstanding recognition of ‘‘Oliver’’ high standards of 
safety, utility, durability—in short, their inbuilt Quality. 
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These important features responsible for “Oliver” 
Leadership are prominent factors in the progress 
and development of the woodworking departments 
in school shops — a development with which 
“Oliver” has been closely identified from the very 
beginning of Industrial Arts and Vocational Edu- 
cation. Years of satisfactory service in the wood- 
working industry preceding school shop acceptance 
and use has given “Oliver” a background of expe- 


rience in providing the school shop requirements. 


The illustrations on this page are typical of the 
complete line of woodworking machinery now 
available for school shops. Besides the machinery 
and tools illustrated, the “Oliver” line comprises 
such products as Saw Blades — Boring Bits — 
Glue Pots — Jig Saws — Forges — Vises — Belt 


Sanders, etc. 


Special attention is given to School Shop Executives 
and inquiries and correspondence relative to re- 


quirements are solicited. 
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Woodworking Equipment 


and Supplies 


Teachers and supervisors may find these maximum lists help- 
ful in checking their inventories or preparing their budgets. 





Name and Description 


No. 


Name and Description No. 


Name and Description 





Benches ¢ 
Hardwood tops, 1% in. or 
over in thickness, built up 
of strips with tongue-and- 
groove joints, the top to 
project far enough to allow 
a rapid-acting or continu- 
ous screw vise to be at- 
tached. 
It is a good idea to order 
a 1-in. birch or maple board 
wide enough to cover the 
working face of the bench 
at the time of buying the 
benches. This board can 
then be fastened to the top 
proper with screws and may 
be conveniently replaced 
when worn. The benches 
should be made of thor- 
oughly kiln-dried lumber 
throughout. They may be 
either plain or of 6-drawer 
type 
ee eee 
Stain, with metal-covered at 
Teacher’s Demonstration. . 
Blackboard 
Permanent or portable 
Bookcase 
~~ oe books, catalogs, 


Cabinets, wood or metal for 
filing class records, instruc- 
tion sheets, drawings, etc.... 


Tablet-arm chairs 
Core Oven (for patternmaking 
class only) 
Desk 
Teacher’s, with drawer com- 
partments 
Chair, to match desk 
Furnace, for melting soft metals 
(for patternmaking class 
only) 
Glue "Pox l-qt., or 2-qt. size, 
electric, gas, or steam heat.. 
Glue Warmer or Cooker 
1 to 5 gal. capacity 
Grinder 
Automatic knife, direct mo- 
tor-drive type. Size to 
suit largest knife used in 
the school shop. Grinder 
to be complete with water 
pump, grinding wheel, and 
automatic stops 
Bench, hand or power 
Bench, motor-in-head. 
tor bearings to be com- 
pletely housed. Wheels to 

















6- 


be equipped with safety 
flanges and carefully guard- 
ed throughout. 
grit, 
wheel ...... aedbds ou ES SIE 

Revolving oilstone, pedestal 
type, with one fine and one 
coarse oilstone 

Jointer 


Table to be fitted for rab- 
beting. 
type, 
safety guard 
12-, 16-, or 18-in. direct mo- 
tor-drive, 
Cylinder to be of safety- 
head type. 
fitted for rabbeting. Joint- 
er to be equipped with 
safety guard 
Lantern . 
Stereopticon-view 
for opaque objects 
standard-type lantern slides 
Lathes 


motor-in-base, or belt-driv- 
en speed lathe, to take 24, 
36, 48, 60, or 72 in. between 
centers. Each to be com- 
plete with cup center, spur 
center, 
chuck, tool rests, and cen- 
ter drift for head block... 
Patternmakers, with end face- 
plate provision. 
be of direct motor-drive 
type, equipped with vari- 
able-speed motor, 
plates and floor stand. (For 
patternmaking class only). 
Mortiser 
Direct motor, or belt driven, 
hollow-chisel mortiser, foot 
feed. Table to be of the 
tilting type with hold-down 
clamps and stop rod 
Portable, 
chisel mortiser, bench type 
Planer 
12-, 18-, 
motor or belt-driven, single- 
surface planer. 
head cylinder, 
type, fitted with good-grade 
steel knives. 
and jointing device com- 
plete with bar should be 
mounted on machine if 
possible 
Saws 
Band Saw, 20- to 36-in. mo- 


One fine- 
and one coarse-grit 


or 8-in. portable jointer. 

Safety-cylinder 
and equipped with 
ball-bearing. 
Table to be 


machine 
and 


to 16-in. motor-in-head, 


faceplate, rosette 


Lathe to 


face- 


vertical, hollow- 


20-, 24-, or 30-in. 


Safety- 
three-knife 


Knife setting 








tor drive. Upper and low- 
er wheels to be completely 
guarded. Table to tilt to 
45 deg. 

Combination, band Saw, cross- 
cut saw, rip-saw, and mor- 
tiser. Machine to be com- 
pletely guarded 

Cut-off, pedestal or swing 
type to be fitted with 12- 
to 16-in. saw 

Filing machine, direct motor- 
drive 

Jig, direct motor ‘or belt-driven 

Portable band saw, 16 to 
20-in. ball-bearing, motor 
driven 

Saw bench, direct connected 
to motor, and to have both 
rip and crosscut saws. Rip 
and crosscut gauges also 
to be provided 

Universal saw bench, 14 to 
16-in., motor driven 

Variety saw bench, motor- 
driven, tilting table, with 
universal sliding table. The 
arbor is to be fitted for a 
dado head, and the table is 
to be slotted accordingly. 
The saw is to be equipped 
with ripping fence and mi- 
ter cut-off gauges 

Sander 

Belt, direct motor-drive 

Disk, motor or belt driven... 

Oscillating-spindle, motor 
driven 

Portable, hand-plane 
Direct motor-drive 

Vertical-spindle and disk 

sander 
Shaper 

Motor-drive, single or double 
spindle. Table to be 
equipped with removable 
center plate 

Portable shaper or router 
with a suitable selection of 


Tenoner 

Single end, with coping 
heads and cut-off saw .... 

Vises, rapid-acting or solid-nut 
type woodworking bench 
vises, 7 to 10-in. face 

Wood Trimmers, complete with 
all gauges and taper pins. 
Base of trimmer to be slot- 
ted and laid out for degree 
settings. (For patternmak- 
ing class only) 





W oodworking—Small Tools 





Name and Description 


No. 


_Name and Description No. 


Name and Description 





wis, Brad, assorted sizes 
evels 

Protractor 

Sliding T, 8” 








Bits 


Auger, %” to 1” 
16ths, each 
Auger, *:” to %” 


inclusive by 


inclusive 


by 16ths, each 
Braces, ratchet type, 8 

12” or 14” sweep 
Countersink, for wood, rose 





(Continued on page 10A) 
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Stanley Electric Tool Division 


THE STANLEY WORKS 
Educational Department, New Britain, Conn. 


Manufacturers of 


Stanley Portable Electric Tools 


Stanley Electric Tools are made to the same careful 
standards as Stanley Hand Tools which for 80 years 
have maintained an enviable reputation for high quality. 
Send for Catalogue No. 59 showing the complete line. 
Stanley Electric 
Piane Iron and 
Chisel Grinder 


No. 567—7” Wheels 
















Designed for the 
woodworking shop. 
A grinding attach- 
ment holds all sizes 
of plane irons and 
chisels so that any 
boy can grind a 
perfect bevel. Equipped with special tool grinding wheels. 
Ball bearing motor operates at slow speed of 1725 R.P.M. 
Equipped with Safety wheel guards. If desired can be fur- 
nished with safety glass eye shields. 
For A.C. 110 volts and D.C. 115 volts. 


Stanley Portable 
Electric Drills 
Pipe handle and pipe handle cast- 
ing are removable, permitting 
Drills to be used in 
small spaces. 


No. 121—%” Standard 
Duty. A popular drill for 
the machine, electrical and automo- 
tive shop. Capacity 14” in steel, 134” 
in wood. Full load speed 275 R.P.M. 
No. 582—534” Heavy Duty for heavy 
drilling in the automotive and machine 
shop. Capacity 5%” in steel, 154” in wood. Full load speed 250 
R.P.M. Voltages 110, 150, 220 or 250 as specified. 


Stanley “Mighty Midget” Unishear 


A motor driven shears 


Cuts up to 18 gauge iron, 16 gauge 
aluminum, etc., also leather, fibre, 
cardboard, etc., up to 15 feet per 
minute. Weighs only 6% lbs. and is 
easier to handle than a pair of snips. 100% safe. Cuts straight 
lines, curves, angles, and notches with hair-line accuracy. 
Universal motor. Voltages 110, 150, 220, or 250 as specified. 


STANLEY 


Stanley Router-Shaper — new, economical, woodwork- 
ing equipment for the school shop made similar to that 
used in large furniture factories. A single power unit 
can be used in a group of fixtures to make several 
versatile machines. Send for Catalog No. 61. 


Stanley Hand Router No. 10 


A compact machine 
easily handied so that 
free hand cuts can be 
made to a knife line. 
Ideal for carving, in- 
laying, veining, panel , 
work dadoing, etc. A Jaa 
compact % H.P. ui- =a 
versal motor for 110 
volts constitutes the power unit. It is equipped with heavy 
duty ball bearings 2nd runs at 18,000 R.P.M. 










Stanley 
Combination Bench Router 


and Shaper No. 30 


Uses the same power 
unit for all kinds ot 
bench routing, mortis- 
ing, flat turning, etc. 
By using simple tem- 
plets intricate designs 
can be easily duplicated 
on wood. Illustration 
also indicates how the 
motor can be trans- 
ferred to the holder 
under the table and 
used as a shaper. This 
holder can be tilted 45° 
so that it requires but 
3 or 4 cutters in 
> various combinations to 
make hundreds of moulding cuts. Other uses — tongue, 
groove, core, chamfer, rabbet and many, many other cuts. 


Stanley Dovetail 
Fixture No. 60 


Now your boys can 
make perfect dove- 
tails easily and 
quickly. In cutting 
an open dovetail, as 
illustrated, both 
pieces are cut at the 
same time assuring 


absolute accuracy. 
A dovetail piece 6” wide can be cut in 30 seconds: Either 


blind or open dovetails can be made in any wood up to 4”. 





Send for Catalogues 


“Stanley Equipment is Standard Equipment” _ 





Stanley Electric Tool Division, Educational Dept. 106 Elm Street, New Britain, Conn. 
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Name and Description 





Name and 


Description 








Name and Description 








pattern, 4” 
Dowel, square 

ts”, 38”, 4" 
Expansive, % 
Expansive, 7%” 


and %”, each 


shank, ‘od F 


” %”, each.. 


00 196 coscee 
00 Fc chncess 


Forstner, square shank, %” 


to eX 
CG0R: 5058602 
Screw Driver, 


” 
, ’ 


%,", 
Twist Drill for 


inclusive, by 16ths, 


square shank, 
oN SEY 
wood, square 


shank, ye” to 3%” inclusive 


by 16ths, eac 


Re : 


Twist Drill, straight shank, 


ts” to %”, 

32nds, each . 
Blowtorch ...... 
Ge 
Brushes 


Bench Duster, 


inclusive by , 


eee eee eee eees 
ee ee 


eee eee eeeene 


SE 


Glue, round, %” and 3%”, 


ORG Go anc: 


Glue, round, 1%” 


Marking, camel 


eee ewer eeeee 


’s hair, No. 1 


en Fae, Me OREN. vis ss isc ce 


Varnish, flowing, 2 
Varnish, flowing, 


Varnish, flat, Ya" 
Varnish, flat, ¥” 
Varnish, flat, i? 


eereeeee 


ee ee 


Burnishers, oval or round..... 


Calipers 

6”, outside .... 
6”, inside ..... 
1, outside ... 


Sets containing 
Sets containing 
Chisels 


eereewreseeees 
ee ey 
ee 
ee 


ee 


6 tools...... 
19: tools ;..2%5 


Cold, machinists’, 3%” and 


4”, each.... 


eee enna esee 


Mortising Chisel and Bits, 
¥%” to ¥%” by 16ths, each.. 

Socket-firmer, bevel edge, 
4%”, 1”, and 1%”, each.. 

Socket-firmer, bevel edge, 


4%", %", and 3%”, each.. 
Socket- firmer, ayets edge, 
6; PA ewe 1, CRON. «505 
Tanged- -firmer, bevel edge, 
, A’, a, %”, 1”, and 
BO 9 he sw «n'bid.0.6- Onis 
Clam; 


and 48”, each 
Screw, adjustab 
Tilting Saw .. 
Dividers, Wing, 
GUN éLcaeney od 
Doweling Jigs, y 
Dowel Plate, 6” 
Drawknives, 7”.. 

Drill 


ps 
Screw, adjustable, 24”, 36”, 


ig, 60". 22227. 
6 and 10", 


ith bushings. . 


Automatic Hand, with 8 drill 


points ...... 
Chuck, 0 to %” 
Hand, 0 to 3%”, 
shank drills 


*, for round- 


Star, for concrete, %” and 


%”, each ... 
Files 


sere reese eeee 


Auger Bit, assorted 6”...... 


Cabinet, 8” and 
Card and Brush 
Flat, wood 10” 


10”, each.. 


Mill, bastard cut, 10”....... 


Round, bastard 
Taper, slim, 534” 


cut, 12” on bas 
and 7”, each 








Floor Brushes 
Gauges 

Bit, adjustabl 
Jointer ...... 


Marking, metal or hardwood 


First-Aid Cabinet and Supplies 


eee eeeeeeeeee 


© nec cecceeenee 


Mortise, metal or hardwood. 


Ws 6s 
Glass Cutter -. 
Gouges 


Tanged firmer, outside 
ground, handled, %”, %”, 


%", Hs", 1", 


eeeeeeeeeeeeeee 


each. ao ea hcamia a a 


Tanged- -firmer, inside ground, 


handled, %”, 
1”, eac ch oy 


Spoon, 4”, 4”, 


my", Va", Ma". 


eee eeeeeeeereee 


and 1”, each. 


ammers 
Claw, bell-faced, 10 oz....... 
Claw, bell-faced, 12 oz....... 


Claw, bell-fac 
Claw, bell-fac 
Hand Screws 


Adjustable, length of jaws, 


ie Pan 
ed, 16 oz....... 


4”, 5”, and 6”, each........ 


Adjustable, length of jaws, 


7”, Me B", COON... «oc ese 
Adjustable, length of jaws, 
10”, 12”, and 14”, each..... 


Hatchet, Bench, 
Jars, Earthenware, 1-qt. capac- 


Er ree 
Knives 
Jointer, to fit 


we Oe cate 


power machine 


Planer, to fit power machine. 
Sloyd, 3” blade... .......#s802% 


Levels 
Wood, 24” .. 


Macusete: 39... ose amweae 


Mallets, Hickory, 3” 


ee 


eee ee eeeeeeee 


Oilers, Bench, % pt. coppered, 


best grade .. 
Oilstones 


1”x 2”x 8” in iron box....... 


Gouge Slip, 
2%4"x 54"x 
Gouge Slip, fi 


medium, 4%4"x 


ne, 3”x 2"x 4%%”"x 


eeeereereeeraeee 


Pincers, 6” carpenters’ ........ 


Planes 


Block, adjustable, 6” long, 


15%” cutter 
Circular.......... 
Combination, 
Core Box ... 


ee eeeeeee eens 
ee ee 


adjustable .... 


Duplex, fillister: and rabbet. . 
Fore, 18”, 234” cutter....... 


Irons, double 


Jack, 147, 2° cutter... ..50..6. 


Jointer, 24” . 
Round, wood, 


ee oe ee! 


TOR is osc a 


”, 13%”, or 2” cutter 


Dogs, 34”, 1”, and 134” 


Round-nose, 5” 
Side-cutting, 6” 


Putty Knives 


Rasps, half-round, wood, 10”.. 
Rules 


OE ocs sacs e ces tabebes 
1’ or 2’ graduated by 8ths and 

so Sn ie Pepa het gis See 
Shrink, 4%”, #”, each........ 














Band, 4%”, %”, %”, to fit 
power machine, AON, +0008 


Compass, 10” 


Peter eeeeeeee 


Coping, frames. eiieinkedia's ko 
Coping, blades ............. 
Crosscut, 9-tooth, 22” long.. 

Crosscut, circular for power 


WIGENG 55 5 Reh KSA Gaia xs 
Dado, %” to 128” to fit pow- 

er-saw arbor ............. 
ot frames, 8” or adjust- 
Hack, blades, os. ais aes 
Keyhole, 10”, 10 point...... 
Rip, 7 point, ’22” long...... 


Rip, circular for power ma- 


chine 


eee e ee eee wee teens 


Set, 10 points per inch and 


finer .... 


Set, 10 points per inch and 


coarser 


Turning frame, 14”......... 
Turning blades, %”x 12”, 10 


tooth ... 
Miter-box, 24”x 4” 


sees eeeeeesreeees 


capacity at miter.......... 


Glue, triangular ..........+. 
Veneer, blade 2%” long, 
handle 11” long........... 


Screw Drivers 


Cabinetmakers’, 4”, 6”, and 


8” each 


Quick-return, spiral ratchet. 
Shoot Board, and plane........ 
Snips, Tinners’, forged steel, 


24,” 


eee weer reese eeee 


cu 
Spokeshaves, adjustable, raised 
handle, 10” long ............ 


Squares 


Combination, SE SC 


Try-, iron eee © 


eeeeeeee 


Frage, Bio... oc cvccssceces 
Steel Figures, hand cut, %%”, 
ren isa’ $a steel SRE GIRS 

a O, OG steel... sisocnass 
Trammel Points, Adjustable 

metal frame, steel points..... 


Turning Tools (For 12 lathes) 


Calipers, 6” 
side, 12 each 

Calipers, 12” 
side, 1 each 


inside and out- 


inside and out- 


eee eee esereeeee 


Parting Tools, Se. txkawes 


Round point, 
each .... 


ths Ya", Hh 


Spear point, 4”, %”, %”, 


eacn .... 


eee reser eeneeee 


apy arg point, i yy”, sch 


eacn ...-. 


eeee seers ereeeees 


Turning Gouges, 4%”, %, 


%”, each 


eee ee ee ee) 


Turning ce hg Live 56", 


a", A", 


ee ee 


Turning ‘aca R.H. %”, 


%”, each 


Vise, 3” jaw, anvil face........ 


Wrenches 


Adjustable, 
éach ..:.: 


8”, 10”, and 12”, 


sewers e esas eeeeee 


Headless Setscrew, 4” to 4%” 

by 16ths, 1 each SRE WS 
Pipe, 10” and 12”, each...... 
S-type or open-end type to 


fit yes 


each .... 


U.S.S. nuts, 


eee sewer eertenee 











(Continued on page 12A) 
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Huther Bros. Saw Mfg¢. Co. 
1290 University Ave., Rochester, N. Y. 


Manufacturers of 


Circular Saws, Groovers, Band Saws 


Huther Bros. Saws are the result of more 
than sixty years’ successful and uninter- 
rupted experience in the manufacturing of 
saws. Each saw embodies the highest 


Dado Head 


Our dado head developed from 
our own patents cuts grooves 
with or across grain, smooth, 
sharp sides, grooves from %” 
up to 4” and over. Easily ad- 
justable. Consists of 2 outside 
‘Cutters %” thick and inside 
cutters to make desired cut. 
Inside cutters in 46”, 4%” and 
4” thicknesses. These Groovers 
make a perfect cut and leave 
the bottom smooth. 





High Speed Knives 
Shaper Stock, Ground Flat Stock 





We manufacture thin High Speed Steel Knives, 
Solid Moulder Knives from High Speed Steel or 
Special Laid Steel. We can also furnish ground 
stock in various thicknesses and widths, square 
edges, in High Speed or best quality Tool Steel. 


Inserted Tooth Groover 


This is the perfect Groover for 
end grain cuts in hard wood. 
Teeth are High Speed Steel, 
front to back clearance, and 
require grinding on top only. 
Cuts full width groove through 
life of teeth. Teeth can be re- 
placed. 





Saw Vise Setting Stake 





These are useful articles for the filing room and 
were both developed for use in our own filing de- 
partment. Vise is easily adjusted for various bevel 
filing and takes saws up to 18” diameter. 


Our Mitre Saws are accurately 
ground with the proper side clear- 
ance and are made in six styles of 





“ol 


Mitre Saws 


type of workmanship and is backed by 
a guarantee to be as free from flaws and 
seams as possible. Complete catalog on 
request. 


Angular Hub Groover 
(New Patent No. 1782507) 






This Groover was designed to 
cut end grooves in hard wood 
and to clear itself easily with- 
out swage or set. Clearance is 
effected by angular grinding of 
hub. Light adjustment. Used 
on regular saw mandrel with- 
out extra collars. 


Band Saws 





We make both wood and metal cutting band saws, 
also special temper saws for fibre, bakelite and soft 
metals. Let us know what you cut and we can fur- 
nish a saw for the purpose. 


New Steady Rim Rip 
» 


This is an extra smooth cut- 
ting Rip Saw designed for 
smooth cutting at fast feed. 
This is the smoothest cut- 
ting Rip Saw we have and 
is capable of beautiful work. 





=_— 


pe 





Cutter Heads for use on saw table. These heads can 
be furnished with variety of knives and used for 
jointing and running light moulding on saw table. 
Made in 6” diameter, 2%” wide. Can be counter- 
bored if necessary. 


tooth shape. Cleaner Tooth Saws 
are for both rip and cross-cut—made 
in diameters from 4” to 24”. 








Huther Bros. Saw Mfg. Co., 1290 University Ave., Rochester, N. Y. 
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Name and Description 


No. 


Name and Description 


No. 


Name and Description 





No. 









Alcohol, waHuns: .. . 2. fe oee bere 
Benzine, wallons .............. 
Brads, pounds 


2%” a i gc ot aes 
Carbon Paper, black. sheets... 
Colors, dry, l-pound cans 

BE IRENE |, os. corandecgiduensa 

Baent wane? «2 ho. so os se eee 

CEN 5, 2 o's ccoc'e weaten es 

Chrome yellow .........---. 

TI IOI seiko a.nd nce Sue ce 

Lamp black 

Prussian blue ........... ey 

Raw umber 

Van Dyke brown .. ...:.... 

Vermilion: 2. iccccwcese sees 
Colors, Ground, in oil or japan, 

1-pound cans 

Burnt eeeltidh. ss. os. ec cthbes 

Beret MenWer i... d,s esas 

Cabalt Dine sick 4 6c es 

Chrome yellow ............. 

rei DIGG i... cteeceesss 

Drop black, ground in japan. 

Lamp black 

Preseitih. WIE oo. 6 iis oe cceaie 

Oe eee 

THOME THE. ors 5 sve cceeceecs 

Van Dyke brown........... 

Wee 5.6 oo ois + seems 
Decalcomania Transfers 
Dowels 
¥%,” hardwood, 3-ft? lengths, 


ee ee ee ee 


eoeesrereoeesees 


eee eeeeeeeeeeeeeees 


AROSE 5° ae are a 
Dowel ‘Pins and Plates 
Enamel 

White, 1-pt. cans ........... 
Undercoater, ‘1-pt. cans ..... 
Fillers, Paste, pounds 
MIE So atid ois. pe; 15 obs 
Conten GG Bs i. isaeeecscs 
IGE NOME. cock iciccy eee pes 
PR RO Teo 
Fillets, leather, 4” and %” 
Glue, hide, best grade cabinet, 
CONE Soe cics demteweee hs 
Liowid, 2-qt. cane .. 6.206085 
ardware 
Such as brackets, buttons, 
butts, casters, catches, chain, 
chest corners, chest trim- 
mings, corner braces, corner 
irons, corner plates, desk fit- 
tings, door fittings, escut- 
cheons, fasteners, handles, 
hangers, hinges, hasps, hold- 
ers, hooks, knobs, latches, 
lamp fittings, lid supports, 
locks, pulls, smoking-stand 
stops, sup- 


outfits, springs, 
ports. 
. 











Hooks 

And Eyes 

Cup 

Screw 

Square Screw 
Lacquer, in 1-pt. cans 
ere ee 
Comet Big 6 oso ids cGaAS 
Ivory 
ee eee 


ee) 


um 
The following woods are used 


in school shops: Ash; balsa; 
bass; birch; cherry; cypress; 
locust; mahogany; maple; 
oak; poplar; red cedar; red 
gum; redwood; sap gum; 
yellow pine; walnut; white 
pine. 
In ordering pine, mill-run, 
kiln-dried will be found suit- 
able for carpentry, while short 
select, kiln-dried 4” and wider, 
or No. 1 shop common, kiln- 
dried will be required for 
cabinetmaking and pattern- 
making. 
Hard wood, for furniture, 
should be specified first and 
second grade, _ kiln-dried, 
standard widths and lengths, 
or aes lengths. 

Moldin; 

Nails, pints 
RN, BE 2 sion kk ec oases 
enon, OF ois 555 si cceess 
Common, 168: 65.086 hess 

Flat Head 

Finishing, 4d 

Finishing, 6d 

Finishing, 8d 

Oil, gallons 
Linseed, boiled 
EAOMEOE TOW 6 case ccc cas 
Machine eb bbe soes keene 


ee ereeeeeeseeee 
| 


ee eee ee ewee 


Panel or Plywood 
3 ply, 5 ply, 7 ply 
Pattern Letters 
Pins, Escutcheon 
Pumice Stone, No. 0.......... 
Rapping Plates 
LEE Oe 
Sandpaper, reams ... ... .... 
SUM PUM 6 i556 ou cs vv dls 
Garnet, No. %.............. 


finishing AiG id py eres Aetoge 
Garnet paper can also be ob- 
tained in rolls of 50 yd. each, 
and in-widths 3” and up. 
Screw Eyes 
Screw Hooks 








Screws, gross 
Flat-H “sg brass 


ee ee ee as 
ee et 


Oe ee eee ene tee 


ee 
ee 


eee ee eee eee eeene 


ey 


SA” We 06s i Sg, 
ome — brass 


eee ee ee! 


ee ey 


Peewee eens eees- oe 
Cee eee sere reseses 
ee ee 
ee ee 


ee eee eee ewesreeeoe 


Orange, cut 4 pounds to the 
gallon, %4-gal. cans........ 
Sticks, assorted colors....... 
a — oF pom — to the 
gallon, %4-gal. cans........ 
Note: Shellac should be kept 
in glass or earthenware con- 
tainers. 
Stains, Oil, 
quarts. 
Fumed Oak .............. ; 


spirit or water, 


eee eee eeeeeeeeeeeeeee 


No ¢0 Neesbelscveusceeseas 
Turpentine, gallons ........... 
— MUD site basins «eh cakia® 


MOU i icidicetbestsse cds ss 
Waste, pounds 

Cotton, EE AD seen Saplar F-aps 
Wax, pounds 

MGs FIST oes a bee sede tees 

I oS oes es ko bh abo 
White Lead, pounds ...... ep &. 
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The use of Delta Tools is spreading Rapidly 
among School Workshops the country over, 
because these Efficient Units are Compact, 
Accurate and of Advanced Design - - - 


a 


Bp 12342 


s 


TOOLS IDEAL 


“DELTA” 
FOR SCHOOL SHOPS 


tions of Delta tools in school woodwork- 


The installation of Delta Quality Tools 


More and more instructors 





shown above is in the general laboratory of 
the Brentwood High School at Pittsburgh, 
Pa. This is but another of the installa- 





2 New 1935 Delta Tools 


Two new Delta units—the 6-inch Jointer 
and the improved ‘“‘De Luxe’’ Scroll Saw 
will be of unusual interest to all connected 
with school workshops. These two tools 
and their many special features, as well as 
other new tools and improvements, are 
described fully and in detail in the 1935 
Delta Catalog. 











ing shops. 
and supervisors are realizing that Delta tools 
offer much more than mere economy. They 
are compact, convenient, accurate, well-de- 
signed, and sturdily constructed throughout 
to stand up under years of hard usage. 

When you examine Delta tools, point for 
point, inside and out, you find thoughtful 
engineering, no skimping in quality or de- 
sign, and many remarkable exclusive paten- 
ted features not found on heavier, more ex- 
pensive machines. Especial care has been 
taken to provide adequate and practical 
guards—not flimsy makeshifts. (All Delta 
guards are approved by the Wisconsin In- 
dustrial Commission, whose requirements 
are very strict.) The Delta Company will 
gladly furnish vocational education super- 
visors and instructors with a complete cata- 
log of the new 1935 Delta line. 

‘Write today Dept. E 235 


DELTA MFG. co. 


3775 No. Holton St., Milwaukee, Wis. 


— 
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ATKINS 


No, 401 Ship Poimt—the best hand saw made. 
SILVER STEEL. Taper ground. Straight back. 
(No. 400 is skew back) Ship point in 26” 
length only. Regular pattern in 24” and 26” 
lengths. 


No. 65 Ship Point for general use. SILVER 
STEEL. Taper ground. Straight back. (No. 53 
is skew back) Ship point in 26” length only. 
Regular pattern in 20”, 22”, 24” and 26” 
lengths. 


Ne. 10 Hacksaw Frame has non-breakable, 
hard rubber handle. Takes 8” to 12” blades. 


oe cS 
‘Blue End’? Blades of SILVER STEEL. No 
others as good for economical cutting. (Also 
AAA blades of Tungsten Alloy steel but reg- 


ular quality.) 
Ml T 


ee 
No. 3 Nest includes 3-way handle, 14” com- 
pass, 12” keyhole and 16” tempered metal 
blade, all interchangeable. 


S 
I 
L 
Vv 
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S 
T 
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S 
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Neo. 37 Dual Ground 

circular for wood 

i working shops. Makes 

a) glue joints direct from 

. saw. 5” to 20” diam- 

eters for all standard 
machines. 


AAA” Saw Guards recommended for all 
woodworking and school shops by state in- 
spectors. Takes lumber up to 3”. Lumber 
cannot kick backwards. 


| a || 


ATKINS SILVER STEEL Files for every use. 
Round, square, half-round and flat in all 
classifications. Tough and lomg wéaring. 


Ask for Atkins TEXT BOOK and SAW SENSE—+thbey’re free. 


E. C. ATKINS AND COMPANY 


404 So. Illinois Street Indianapolis, Ind. 


“ 
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The writer feels that an automobile department doing a 
large amount of production repairwork for the purpose of 
training its students, is doubly blessed, because it has the 
opportunity of checking up on how well it has instructed its 
students in fundamentals and trained them in skills for the 
job. In the final analysis, the question to be answered is: 
Can the student do enough work to earn wages, and has he 
been trained to have the proper attitude toward his work so 
that he will be able to use the knowledge and skills he has 
gained, to advance himself to a better job after entering the 
trade? 

Summary 

This trade-training program gives the young man who is 
just beginning to mature definite trade instruction for a total 
of 1500 clock hours or the equivalent of 187 eight-hour work- 
ing days. Throughout this time the instructor’s effort is to 
teach the student fundamentals, and to teach them well. The 
teacher must remember that there is little danger of being 
too elementary, and that it is extremely easy to train beyond 
the needs of the student. He should frankly take the attitude 
that if the trade can teach a young man as much as the 
school does, in the same time and at the same or less cost, 
it is time to close up his school shop. 


The School Shop and Leisure 


THE HOME WORKSHOP 
Ross C. Cramlet, Des Moines, Jowa 


The industrial-arts teacher should naturally 
be interested in the home workshop, hence 
the home-workshop guilds ought to receive 
his warmest support. 


The home-workshop move, as sponsored by several of the 
home-crafters’ magazines, has developed with much enthu- 
siasm and interest during the past year. Such developments 
usually’ occur slowly unless there are certain human factors 
which supply a need. This home project has been observed 
by the progressive industrial-arts teacher all over the country 
with much interest because it has such a close relationship to 
the industrial-arts program in the school. 

Many of our teachers have been rather slow and indifferent 
to fall in line, or to offer their services to the organization 
because they have had a feeling that many of the members 
were not skilled craftsmen, and that they would likely lack 
sufficient enthusiasm to stay by the work long enough to ac- 
quire a high standard of craftsmanship. In other words, they 
have looked upon a hobby in the light of a trade. This is 
perhaps a mistake, and is not in accord with the viewpoint 
which the good teacher is compelled to take as he goes about 
in his daily activities. It would seem that the home-workshop 
move is one of the best answers we have in sight at the pres- 
ent time for the development of the objective of industrial- 
arts work pertaining to the worthy use of leisure time as it 
would function in a mature life. 

There are many very desirable features in a project of this 
kind from the standpoint of education. The benefits of these 
possibilities may be generally classified as mechanical and 
social, and relate perfectly to the experiences of any indi- 
vidual in any walk of life. 

The industrial-arts department in the public school has 
been placed with little effort on. its part in a position where 
it will receive due credit for any help which it may render 
to the promotion of the work: The advisory ‘ouncil of the 
Home-Workshop Guild has always suggested to local organ- 
izations in the. developmental stage to call upon the local 
industrial-arts teachers for help in organizing and carrying 

(Continued on page 17A) 
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(Continued from page 14A) 
on the program. This attitude on the part of the council has 
therefore presented an opportunity which is waiting in every 
community for the teacher of industrial arts. There are nu- 
merous elements of good which may come from a program 
of this kind in any community. Some of the more common 
ones are listed in the following: 

1. It increases the ability of the individual to use his spare 
time more profitably. 

2. It creates an interest in the home which will keep the 
members therein. 

3. It stimulates a close friendship and a common interest 
between father and son in many instances. 

4. It creates a wider acquaintance and interest in the in- 
dustrial-arts teacher and his program in the school. 

5. It enables the head of the family to save money in many 
respects. 

6. It stimulates a type of thinking which leads the indi- 
vidual to be more resourceful. 

7. It develops personal pride, thrift, and interest. 

8. It increases the ability of the individual to fill the place 
of handyman in the home. 

9. It instills confidence in the individual which leads to 
accomplishment. 

10. It develops better judgment as to value of many com- 
modities used in the home. 

11. It stimulates incentives for good order, handy devices, 
and articles which might beautify the home and its sur- 
roundings. 

12. It increases earning power in many cases. 

13. It stimulates an attitude of industriousness. 

14. It brings about a realization on the part of parenthood 
as to value of an intense interest. 

15. It possesses high recreational value because of its ap- 
peal to the natural interest of the individual involved. 


Shop Courses 


COURSE IN ELECTRICAL WORK 
H. R. Goppert, High School, Mishawaka, Indiana 


The courses outlined in this article cover 
both the industrial-arts as well as the voca- 
tional work covered in high school. 


HE electric-shop courses in the Mishawaka High School 

are laid out with two general objectives in view: First, 
to give the general student a broad view of the whole subject 
without any specialized training, and second, to give an in- 
timate knowledge of electricity and electrical apparatus which 
is essential to the man who wishes to make a success*in any 
trade branch of electrical work. 

In order to accomplish the two widely varying objectives 
given above with the highest possible efficiency, two courses 
have been laid out with the second following and depending 
on the first. These courses are, first, one teaching the funda- 
mental principles, which will be useful to anyone, called “Prin- 
ciples of Electricity,” and second, the “Vocational Electric 
Shop” course which should prepare a boy to enter the vari- 
ous electrical trades and make more of a success than might 
otherwise be possible. 

The first, being a general course, deals only with simpler 
principles which will be useful to anyone in any occupation 
with emphasis laid on points which will make more intelligent 
users of electricity. Since this use is becoming more general 
every day, this objective is possibly the most important, but 
the course is also intended to teach fundamental principles 
to the students who may elect to study electrical work for 

(Continued on page 18A) 
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Specify ALGOMA plywoods. Get 
the satisfaction that we build into 
them. Watch your pupils turn out 
better projects when you give them 
these better woods. 


They cost no more than the most 
interesting of solid woods; fre- 
quently they cost less. But, they 
are superior on every count. 


Ask for the ALGOMA catalog and 
price list from the Algoma ware- 
house nearest you. 


Then, select a group of mixed 
woods for a trial. We’ll assemble 
your selections, crate and ship 
them f-a-s-t on the day we receive 


your order. 
& 


Thousands of instructors now specify ALGOMA 
plywoods. They find that it enables their students 
to produce projects that are better than when they 
use solid wood. 

Here are the reasons: Algoma wood does not 
warp; nor shrink; nor swell; nor crack; nor blister; 
except under impossibly difficult conditions. It is 
well seasoned and easy to cut, fit and finish. It is 
stronger than solid wood. It is easier to join and 
will nail without splitting. It is sanded smooth, 
ready for any desired finish. It always has a strik- 
ingly beautiful surface. 

Ask our office nearest you for the catalog and 
then send us a trial order; it will come to you fast. 


ALGOMA PLYWOOD & VENEER CO. 


Plywood Mills and General Offices, Algoma, Wisconsin 
Veneer Mills—Birchwood, Wisconsin 


Cincinnati, 634 Eden Park Entrance, Cherry 7823 Chicago, 1234 
N. Halsted St., Diversey 4342 @ Cleveland, 5400 Brook Park Rd., 
Shadyside 1400 ¢ Detroit, 15530 Idaho Ave., Longfellow 6338 


A \lgoma 





PLYWOOD 
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THE SERVICE COMPLETE 
For he METAL CRAFT SHOP 


Within the 5 Departments of our service 

outlined below can be found every possible 

requirement of the Instructor of Metal 

Crafts. 

Dept. M—MATERIALS “HARD-TO-GET” 
Furnishes Bars and Sheets in 
Iron, Brass, Copper, Pewter, etc., 
Screws and Rivets, etc. Also 
“Hard-To-Get” materials as 
Ornaments, of endless variety, 
fancy Trim and Tubing, etc. 
and our “Special” Paints for 
Iron Finishes. 


Dept. T—-METAL WORKING TOOLS 


Furnishes anything from Ham- 
mer and Anvil to Vise, Files, 
Forges, Drills and other Hand- 
tools. Especially noteworthy are 
Embossers Hammers, Stakes, 
Mallets, Chasing Tools and a 
number of others of our own de- 


sign. 


DEPT. H— METAL CRAFT DESIGNS 
Furnishes Jobsheets of artistic 
design in Wrought Iron and the 
Metals. We now have 26 of 
them for the pupils from eight 
to eighteen. Kits of Materials 
for each project are also furn- 
ished. 


Dept. P—PUBLICATIONS & TEXTBOOKS 
Furnishes Textbooks on Metal Work, care- 
fully selected for good technique and design. 
Also our own Design Booklets “Art in Iron”, 
covering every type of wrought iron project. 


Dept. D—SPECIAL DESIGNING 


Furnishes special designs and details to your 
own requirements, also blueprint jobsheets 
for projects selected from “Art in Iron”’. 

To make these 5 Departments of still greater value, we 

, FREE ADVICE VND CONSULTING 


56 pase catalogue will be sent on receipt 
refundable with orders for $5.00. 























February, 1935 


(Continued from page 17A) 
a life’ occupation, either by taking engineering courses or by 
taking the trade course which follows it in our school. 

The vocational course follows and depends on the first or 
elementary course, and the student must have taken the 
latter before he is prepared to enter the trade course. This 
course as outlined here gives enough knowledge of funda- 
mental principles and experience in handling tools, materials, 
and machines so that the boy who has completed it will be 
able to start work as helper in any branch of the electrical 
trades, and advance more rapidly than he could without hav- 
ing had the course. 

No attempt is made to develop tradesmen in any particular 
line of electrical work, such as motor winders, telephone re- 
pair men, or cable splicers, since these are practically indi- 
vidual trades in themselves and require too much special train- 
ing for this course, which must be more or less general. How- 
ever, since the course is laid out with great flexibility in mind, 
it is possible for a student to specialize to some extent in any 
line of work in which he is interested. 

It has been found, after several years’ experimenting, that 
best results are obtained in a shop such as this one, by out- 
lining a minimum list of jobs to be done and then permitting 
the boy himself to go as much further in study as his ability 
and inclination lead him. Since the limited equipment avail- 
able prevents any large group working on the same job at one 
time, a great deal of the instruction must be individual, and 
this also tends to encourage the boy to depend on his own 
initiative. Every effort is made to train the boy to depend on 
himself for all the work and planning of which he is capable. 

It is impossible to make an electrician of the student with 
the time and limited equipment available, but our graduates 
have gone out and made good on jobs in a great many 
branches of the electrical trades. 

Objectives for the Introductory Course 

1. To give a background of information and explanation of all 
electrical phenomena which a student will meet -in his daily life. 

2. To enable a student to do various home-mechanics jobs; 
that is, make simple repairs which he will find necessary through- 
out his daily life. 

3. To help the student, by his understanding of the principles 
involved, to select and use various electrical appliances intelligently. 

4. To enable the student to learn enough about the type of 
work involved that he will know whether he would like to make 
electrical work his job for life. 

5. For thé student who chooses electricity as a vocation, these 
courses will teach the fundamentals which form a foundation for 
his further study whether it will be on a trade basis or on 
professional levels. 

Objectives for the Vocational Course 

1. To study the nature and uses of the large variety of mate- 

rials which are used in connection with electrical apparatus, and 


get some experience in working with them. 
2. To learn the various circuits and construction methods used 


in connecting and controlling all kinds of apparatus. 

3. To study the principles of operation and phenomena in- 
volved in the various electrical machines. 

4. To work with various types of machines and controls for 
the purpose of learning how they are constructed. 

Methods 

Since all the work offered must be mastered individually, 
the jobs are done in small groups where possible, and each 
group progresses independently of the others. Job sheets are 
used for presenting the material and make use of a great 
deal of reference material for the related theory. 

Also a textbook is followed in the two courses, since this 
helps to put responsibility on the boy, for his progress. Where 
it is practical, lectures are used to supplement the students’ 
study and to emphasize the important points. 

The elementary courses use wiring jobs and experiments 
for the boy’s work. Most of the wiring jobs use bells or 
buzzers for illustrating common circuits, and the experiments 
consist of a series of tests of commonly used apparatus which 

(Continued on page 20A) 
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are MARK 


OF Sensen 


U S&S PAT OFF 


“CLAMPS 


It is mot enough to specify “Jorgensen” 
when ordering. Look for the “Jorgensen” 
Mark and be sure that you get " 
Standard througheut industry. Genuine Jor- 
gensens never slip or stick; jaws never split 
or spring; handles never loosen nor spindle 
muts jam. Look for the “Jorgensen.” It 
guarantees lifetime service. 

Jorgensen “HIGH-SPEED” Steel Bar Clamps 
come in six improved types with patented 
Multi-Disc Clutches tha: “zipp” to position 
—hold at any point on the bar. They cut 
tightening time to a fraction; have strength 
beyond any need. 


“Pony” Clamps are designed, 
manufactured and guaranteed by 
Jorgensen. Pony 500 Fittings are 
recommended for schools because 
they go on ordinary %” pipe to 
make clamps any length—pro- 
vide low-cost, light, strong clamps 
for work of any size. Equipped 
with Multi-Disc Clutches. Sev- 
eral types.. 

“Pony” Miniature Clamps have 
“a million uses”? on both deli- 
cate and large work. Sold at 
toy prices, they are, strictly 
speaking, quality tools. 


pee for #9 








Write for: 
General Clamp Catalog 
“How to Use Handscrews’’, 
sent free to instructors. 


ADJUSTABLE CLAMP CO. 


The Clamp Folks” 
424 N. Ashland Ave., CHICAGO 


Quality mimature Clamps — Made 
with best malleable iron frames 
cadimum gers yer Steel screws with 
deep standard threads, freely turn- 
ing swivels, loose pin handles. 
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BY FIRST CLASS MECHANICS 
THE WORLD OVER..... 


NORTON <S638< 
PIKE IND IA 






OILSTONES 


Bench Stones - Slips 
Shapes 

Send for your copy of the 

“How to Sharpen” book- 

let. All about keeping 

¥ edged tools in good con- 

dition. 


BEHR-MANNING 






NORTON 















TROY. Bee 









FOR VISES— 
SPECIFY “MORGAN” 
They don’t cost any more. _ 


Are unsurpassed for strength, 
rigidity and durability. Guar- 


4 TIMES 
FASTER 


Than Hand-Plianing 


anteed against breakage. Any 
part broken in service re- 
placed free of charge. When 
through wear it becomes nec- 
essary to replace parts, this 








CONTINUOUS SCREW 
PARALLEL BAR VISE 
Adjustable Steel Handle—Stop in Front Jaw 
Wood Handle Furnished If Desired. Furnished 
with or without stop in front jaw. Faces 
drilled for installation of wood faces. 


THE 
AMERICAN 
SANDERPLANE 


FOR YOUR SCHOOL SHOP 







is easily accomplished because vise no. wipTH oF JAW, INCHES 
special machining allows in- Ht : 
terchangeability of all parts. 220, 10 


QUICK ACTION VISE (Toles Pattern) 
Has unusually effective and 
durable working action. Screw 
is 14%” in diameter. (Half 
nut of high quality bronze 
with accurately cut threads. 
Furnished with or without 
dogs in front jaw. 






VISE NO. 
100 


200 10 
MACHINISTS’ VISES 
Unsurpassed for strength and durability. 


WIDTH OF JAW, INCHES 
7 








STATIONARY SWIVEL 
BASE BASE 
Width Width 
Vise of Jaws, Vise of Jaws, 
No. Inches No. Inches 
30 3 130 3 
35 3% 135 3% 
40 4 140 4 
45 Py 145 dy 
50 5 150 5 


Swivel Base 
Machinists 
Vise 







We will gladly quote on your requirements or send 
illustrative material woh pa suggestion to do so. 


MORGAN VISE CO. 


120 N. Jefferson St., Chicago, III. 








While they are learning your 
manual training students 
might just as well have the 
advantage of using the fast- 
est and most modern tools 
and equipment. It’s impossible to use old ideas and methods to 
give them the full benefit of a MODERN, UP-TO-THE-MINUTE 


Vocational Education. 


PUT IN SANDERPLANES—AND,—don’t forget—they’ll work out 
perfectly on many other applications, Resurfacing blackboards— 
Refinishing school desks, etc. 


AMERICAN 


FLOOR SANDING MACHINES 
FLOOR WAXING AND POLISHING MACHINES 
FLOOR TREATING MATERIALS 













Write for literature 


THE AMERICAN FLOOR 
SURFACING MACHINE CO. 
517 South St. Clair St. 
TOLEDO, OHIO 
Branches in Principal Cities 
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THE GLUE STORY'S 


ditterent! 





Keystone Pure Hide's 
the First thing on My 
Requisition List! 
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(Continued from page 18A) 
will help in the intelligent selection and use of househcid 
electrical appliances. One or two production jobs are done 
to help teach the construction of apparatus, though here is 
one point where considerable latitude of choice is given. 

In the vocational courses the jobs are done from job sheets 
or on the basis of production testing where the worker out- 
lines his own jobs to a certain extent. 

Individual differences in preparation, and otherwise, greatly 
affect the amount of mathematics the student is expected to 
master. Every effort is made to keep the work on a strictly 
trade level, and to avoid the mathematics of the semiprofes- 
sional engineering level which is coming to be recognized as 
“Junior Engineering.” 

A great deal of construction work and production is used 
for the purpose of teaching the use of materials and their 
properties, as well as the principles involved in the appliances 
built. 

In both courses every effort is made to lead the student to 
develop initiative rather than depend on the leadership of 
others, and, for him to “learn by doing” as much as possible 
though from the nature of the subject considerable study is 
required. 

Time 

The course in “Principles of Electricity” is divided into 
two semesters’ work. Electricity I and Electricity II with 
classes one hour a day five days a week. 

Vocational classes are held three hours a day, five days a 
week for four semesters, or more for the student who desires 
more. 

Subject Matter Outlined 


It all started out with our “Free 

Test Sample” Offer. Hundreds of 
Instructors took advantage of it, tested 
the samples under actual schoolshop 
conditions, and this year they're speci- 
fying Keystone Pure Hide exclusively for 
their gluerequirements. They've found 
that the strength is there to stay! 


Keystone Glue Company 


Manufacturers of Pure Hide Glue 
Exclusively 


Williamsport, Pa. 


FREE! 


To bonafide school- 
shop Instructors 
and Supervisors, 
this unusual and 
valuable book on 
the History, Manu- 
facture and Correct 
‘Use of Pure Hide Glue. 
Write for your copy 
today! : 








Electricity I 

Make common joints. 

One bell controlled by one 
push button. 

Two bells in parallel controlled 
by one push button. 

Two bells in series controlled 
by one push button. 

Two buzzers in parallel con- 
trolled by separate buttons. 
One buzzer controlled by any 
of three buttons in parallel. 
Three-wire return-call system. 
Two-wiré-and-ground _ return- 
call system. 
Four lamps 

cutout. 

Pilot light on switch controlling 
lamps. 

Study of static electricity. 

Study heating effect of current 
and resistance. 

Test voltaic cell. 

Study the magnetic field about 
a conductor. 
Study chemical 

current. 

Study field of a magnet. 

Methods of making a per- 
manent magnet. 

Study effect on voltage of con- 
necting battery cells in series 
and parallel. 

Problems on voltage of series 
batteries. 

Problems on current of parallel 
batteries. 

Study use of ammeter and 
voltmeter on lamp. 

Experimentally, confirm Ohm’s 
Law. 

Problems on Ohm’s Law. 

Make an electromagnet. 

Special production jobs as time 
permits. 


in parallel with 


effects of 


Electricity II 

Three-wire 
system. 

Two-apartment door 
janitor signal system. 

Three-circuit annunciator sys- 
tem. 

Night buzzer system. 

Small apartment house signal 
system. 

Two-light outlets in parallel, 
using knobs. 

Two  single-pole single-throw 
switches in parallel. 

Two single-pole single-throw 
switches in series. 

Two-point control using knife 
switches. 

Two-point control using three- 
way snap switches. 

A complex arrangement of 
switches and lamps. 

A second complex arrangement 
of switches and lamps. 

Study current and _ voltage 
distribution on two lamps in 
series. 

Study -current and _ voltage 
distribution on two lamps in 
parallel. 

Problems on resistance of wire. 

Problems on resistance of a 
circuit. 

Check a wattmeter against a 
voltmeter and ammeter. 

Measure power and cost of 
operating various types of 
lamps. 

Measure power and cost of 
operating a toaster. 

Measure power and cost of 
operating a flatiron. 

Use a kilowatt-hour to measure 
energy used. 


return-call bell 


and 


(Continued on page 38A) 
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The Right 


INTING INKS 
for Schools 


It’s all a matter of selection. And 
choosing the proper source of supply 
is the first and most important con- 
cern. 

Our reputation for quality and value 
in printing inks has been gained by 
experience in working out numerous 
pressroom problems. Let ushelp you 
select the Right ink for the Right 
purpose and you’ll have it at the 
Right time. 


Ask for a color chart or have a technical expert call 


D’K H. LEVEY CO., INC. 


Printing Inks of all Descriptions 





59 Beekman St., New York City 


221 E. 20th St. 


1223 Washington Ave. 
Chicago, Ill. 


Philadelphia 











| “ROUSE” PRINTSHOP | 
TOOLS 


for Apprentice and Master — 





ROUSE COMPOSING STICKS 


Especially made for school work. Sturdily constructed, notably 
low priced. Five other ty. ypes available including the famous 
Rouse “Quarter Point” and “Micrometer” sticks. 


ROUSE MITERING MACHINES 






The trade’s most popular 
miterer. Equipped with pos- 
itive Point gauge. “Pana- 
meric” Miterer is a lower 
priced model. 


AMERICAN LEAD and RULE CUTTERS 









The No. 20 is only one of 
five cutters available. This 
model especially suitable 
for school print 
shops. 


Detailed information on all 
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SCHOOL SHOP TOOLS FOR 
TEACHING AND LEARNING 


A nationally known industrial educator recently said that related 
information constitutes the heart of any school shop program. 
Other educators declare that books deserve a rating as teaching 
tools on a level with the most important shop equipment. 


Moderize your Courses with Up-to-date Teaching Tools 


International Texts are keen edged tools that cut right through to 
the heart of school shop programs. 
A partial list of teaching tools: 
AUTOMOBILE 
Automobiles and Automobile Engines. . .173 pp., 104 illus., $1.75 


Automobile Electric Equipment (3 Vols.).348 pp., 158 illus., 3.75 
Automobile Transmissions... .......... 182 pp., 79 illus., 1.75 
BLUEPRINT READING 
Reading Shop Blueprints (with blueprints) 136 pp., 95 illus., $1.80 
Reading Architects’ Blueprints. ........ 174 pp., 97 illus., 2.00 
BUILDING TRADES AND WOODWORKING 
Garr te VOIDS. 6 so ks 481 pp., 353 illus., $5.00 
Carpentry Job Sheets. . . . . .336 pp., 374 illus., 4.20 
House Planning . ...134 pp., 85 illus., 1.40 
Painting and Wood Finishing. . 5 baa 156 pp., 90 illus, 1.75 
DRAFTING AND SKETCHING 
Architectural ently i: = ee. 157 pp., 94 illus., $2.95 
Machine Sketching . : .. 82pp., 83 illus., 1.00 
Mechanical Drawing. . .114 pp., 69 illus., 1.50 
ELECTRICITY 
Electrical Measuring Devices. ........ .101 pp., 73 illus.,$1.00 
Interior Wiring. Electric Signals... ..... 155 pp., 230 illus., 1.75 
METAL WORK 


Green-Sand Molding................184 pp., 157 illus., $1.75 


Lathe Work (3 Vols.)................465 pp., 471 illus., 5.00 
PRINTING 
Progressive Lessons in Printing(40 lessons) 134 pp., 39 illus., $1.50 
RADIO 
ME 3. 5 5 oman gine Sewn 176 pp., 93 illus., $1.75 
Radio Transmitters . : .166 pp., 771 illus., 1.75 
VOCATIONAL a 

Occupational Studies. . . .. ea $1.00 
The Printing Trades and Their Workers. . .132 ~g 66 illus., 1.40 
Vocations in Industry (3 vols.). .826 pp., 279 illus., 7.00 
Manual to Accompany Vocations in In- 

RG a, cna Om sk eke Chs'os 120 pp., 44 inserts 2.00 


OTHER GROUPS OF TEXTS COVER:— 
Air Conditioning, Aviation, Chemistry, Commercial Art, English, Gas 
Engines, Heating and Ventilation, Mathematics, Patternmaking, 
Plumbing, Refrigeration, a vege ym 3 Sheet Metal, Steam Engineer- 
ing, Toolmaking, Telegraphy and Telephony, Textiles, and Welding. 
Most of these books are also published in pamphlet form. 


Catalog sent on request. 


INTERNATIONAL TEXTBOOK CO. 


INTERNATIONAL TEXTBOOK CO. 

Box 8905-E, Scranton, Penna. 
© Please send me on approval your texts on the following subjects: 
© Please send me prices of your texts on the following subjects: 





I agree to return texts if not adopted or to remit for same. 


equipment sent on request. NAME...... Ringoes. ovge a> 
POSITION. 
H. B. ROUSE & CO. ocnnes 
2214-16 Ward St. Chicago, Ill. ADDRESS.... 
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Printshop Equipment and Supplies 
Teachers and supervisors may find these maximum lists help- 
ful in checking their inventories or preparing their budgets. 





Name and Description 


| No. | 


Name and Description 





Bellows 


Electric, blower-type 
Blackboard, permanent or portable 
Bookcase, for reference books, catalogs, etc., sectional 
preferable 
Brayer, 6- or 8-in., for proofing 
Brushes 
Bench 
Benzine, No. 1, oval back 
Padding, 1%4 in. wide 
Bulletin Board 
Cabinets 
Galley, for double-column galleys, wood or steel, four 
tiers (to be used with typesetting machines) 
Galley, for 83% by 13-in. galleys, wood or steel, four 
tiers 
Ink and Roller, to accommodate platen-press rollers, 
wood or steel 
Matrix, for use with typesetting machines only 
Roller, cabinet or rack for cylinder rollers 
Supply, for leads, slugs, spaces, strip material, with 
top for lead cutter and mitering machine 
Type, school type, each to accommodate two Califor- 
nia cases, job cases, case slides, galley slide, and 
copy holder 
Type, complete with 24 full-sized California job cases, 
with overhead lead-and-slug cases, wood 
Type, complete with 24 full-sized California job cases, 
double work bank, wood or steel 
Wood or metal, for filing class records, instruction 


Blank, full size, to accommodate %4-size cases 
Border, % size, for ornamental borders 
Lead and Slug, regular size, to hold labor-saving fonts 
of leads and ‘slugs 
Metal Furniture, to hold labor-saving fonts 
Rule, % size, for brass rule 
Cans 
Benzine, pint size 
Benzine, 5-gal. size 
Kerosene, safety, 1-gal. size 
Waste Can, fireproof, for rags 
Chairs, tablet-arm 
Chases, (for each size of platen press) 
For cylinder press ; 
Chase Racks 
For platen presses 
For cylinder presses 
Composing Sticks 
6 x 2 in., adjustable 
8 x 2 in., adjustable 
12 x 2 in., adjustable 
18 x 2 in., adjustable 
Cutter 
Lead and Rule 
Paper, lever-type, 20-in., with pedestal. Should handle 
20 by 26-in. sheet 
Paper, lever-type, 26 or 30 in 
Paper, lever-type, 30-in., with divided back gauge, or 
30 to 36-in power cutter 
Desk 
Teachers’, with drawer compartments 
Chair to match 
Drying Racks 


Combination drying rack and stock table for platen. 


Trays, interlocking, for cylinder press 
Folding Bones, (for hand folding) 
Folding Machine 
20 by 26-in. size, 4-fold, two parallel and two right- 
angle folds, power 








Ink Fountains 
Short, for 8 by 12 press 
Short, for 10 by 15 press 
Long, for 10 by 15 press 
Short, for 12 by 18 press 
Long, for 12 by 18 press 
Furniture 
Iron, 2 by 4 to 10 by 15 picas, fonts 
Galleys 
Steel, 834 by 13 in 
Steel, 614 by 2334 in., double column 
Steel, 12 by 18 in 


’ Gauge Pins, spring-tongue, doz 


Glue Pot, electric, 1 
Imposing-Tables 
12 by 18-in., with iron top, including reglets and fur- 


24 by 36-in., with iron top, complete with galley slides, 
chase rack, reglets, and furniture 
36 by 48-in., with iron top, complete with galley slides, 
chase rack, reglets, and furniture 
39 by 63-in., with iron top, complete drawers, letter 
boards, reglets, and furniture 
Knives 
Overlay, for make-ready 
Ink, 6 in., round end 
Ink, 8 in., round end 
Ink, 8 in., square end 
Leaders 
6-pt. fine dot, Ib 
8-pt. fine dot, Ib 
10-pt. fine dot, Ib 
8-pt. hyphen, Ib 
10-pt. hyphen, Ib 
Leader Boxes 
Line Gauges 
Metal, brass, or steel 


Metal Furnace, for recasting and refining type metal, 
used only. with typesetting machines 


Numbering Machines 


Assorted floral and decorative designs 

Border, 6-point, decorative, fonts 

Border, 12-point, decorative, fonts 

Perforator 

24-in., foot treadle 

28-in., foot treadle 
Planer 

Mallets, hickory or fiber 

Proof, maple, with felt bottom 

Type, maple, with leather top 

Presses 

Cylinder, two-revolution, four-roller, 25 by 38, com- 
plete with variable-speed motor, cast rollers, etc... 

Platen, 8 by 12, with foot treadle, counter, flywheel 
guard, platen guard, brake and set of cast rollers. 
(Motor and treadle combination if desired) 

Platen, 10 by 15, complete with variable-speed motor, 
counter, flywheel guard, platen guard, brake, and 
set of cast rollers, etc 

Platen, 12 by 18, complete with variable-speed motors, 
counter, flywheel guard, platen guard, brake, and 
set of cast rollers, etc. ..............0005 oo Eee 

Proof, 14 by 18, with cabinet 

Proof, 20 by 24, with cabinet 

Punch ; 

Foot-power, multiple, with assorted punches 

Lever, two-die, with assorted punches 





(Continued on page 24A) 
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American Type Founders 


Department of Education employs the services of 

Professional Educators and Experienced Engineers 

to aid you in the complete organization and instal- 
lation of your School Printing Department 





The No. 9190 American Is especially designed for use in 
the Junior High Schools. The 


Ideal School Type Cabinet double working bank top accom- 
modates two pupils at a time in setting type. The cabinet contains one No. 
2701 Blank Case, thirteen No. 2735 California Job Cases and two No. 2765 
Wells Two-font Cases—all cases full size. Where desirable, this cabinet may 
be ordered without overhead lead and slug rack, and with lead and slug case. 
A quality cabinet (Hamilton construction) economically priced. 





see . si 3 e No. 9190 American Ideal School Type Cabinet, the wise 
The School Printing Department is as vital to the Educational and Social elettien tae axanay Santis Wied Gchecte 


life of the school as the newspaper is to the community. 








The No. 870 American This up-to-date cabinet of steel con- 
struction in olive green finish, with 
Perfection School Type working bank topsloping both waysand 
Cabinet handy lead and slug rack under both 
edges of the top, provides normal accommodations for four pupils at a time in 
typesetting. Two pupils working at each side have between them a complete 
equipment of type, spacing materials and galley dump. There is no super- 
structure on this cabinet to obscure the instructor’s view of his students. 
Designed for Senior High Schools and Teacher Training Institutions. 


Education Through Printing is the application of the “Learn by Doing” 


philosophy. No. 870 American Perfection School Type Cabinet, the 
choice of many Senior High Schools 








Chandler & Price A in general use in all School and Commer- 
cial Printing Plants. Four popular school sizes. 


Presses The 62x10 hand operated Pilot Press for Gen- 
eral Shop Units. The 8x12, 10x15 and 12x18 (chase sizes) for all schools. 
The Chandler & Price Presses may be operated by foot or motor power. 

Printing ( The Mother of Progress) develops creative ability through the appli- 
cation of care, precision, good judgment and education in purposeful activity. 





School printshop equipment should not only conform tothe best modern 
practice in commercial printshops but also should be adapted to instruction 
conditions with due regard for efficient class management. The items here 
shown have been designed to meet these conditions. For the Trade or Voca- 
tional School we recommend Cut-Cost: equipment for the composing room 
and the Kelly Flat Bed Automatic Press for the pressroom. 


Everything for the school printshop—cabinets, presses and general supplies 





for both the pressroom and composing room. Nai yen oot re an 


WRITE FOR INFORMATION 


American Type Founders Sales Corporation 
DEPARTMENT OF EDUCATION 
Jersey City, New Jersey 


BRANCHES AND SELLING AGENTS IN TWENTY-FIVE CITIES 
Type used: Century Schoolbook Family and Schoolbook Oldstyle 





Lie skadendie nha icae. 
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Name and Description No. | Name and Description No. 
Power, multiple, with assortcd punches. (Paper drill Slugs, labor-saving, 6-point, Ib...................... 
may be: subntiseted: 225 cain wsces. 5 eS is eye te Slugs, 2-ft. strips, 6-point, Ib....:.................. 
Quoins WEINED: MINE QU os 05 = occ cscaccpiee ates suet 
Ma; Cai Ooo sc eo aks rae eee es Thin spaces, brass and copper, assorted sizes, 6 to 18 
We. 3 Gk Mie Se se ieee Nae ie oie points, one size in each box, sets.................. 
a RR SR ie i AE Sea) 28: "re Specinttn Distlay: Board 2.5060 088i ok CRG BS ak 
Kee Se 2 Os le icnkiiccwetce seme sss ses Staple Binder, pedestal-type, foot power............... 
Rule, plain, brass, (fonts to fit quarter cases) Stitcher, wire, power, capacity % or 3% in., flat and 
2-point, labor-saving, hair-line, side face, fonts....... Oe Ee eo ONE te ore 
2-point, labor-saving, 1 point side face, fonts........ Tympan Paper, (with combination holder and cutter) 
1-point, labor-saving, 1 point face, fonts............ Sg eh is ss bo ncs hs pe bes pins sees te es oes 
2-point, labor-saving, double face, fonts............. 38-in., upright, to be used with cylinder press only... 
Saw Trimmers, pedestal type, with point gauge, and Typesetting Machines, either linotype or intertype, 2 or 
raising and lowering table................+-2e++. 3: magazines, and molds. 2... 6.066... ewe codices 
Spacing Material Matrices for same, 6, 8, 10, and 12-point, as selected, 
Iron furniture, as selected, fonts.................... BOONE. Sane ccseee tOR es Sine Fe 8 OOO e Roe ce Be eh 
Leads, labor-saving, 2-point, Ib................-...- "Tweeee; SA - -- ee  a 
Lends, 2-ft..dtrins, 2-potit, 1B.3 0... 
Name and Description | No. | Name and Description | No. | Name and Description No. 
Type 
Body, Lightface— 18-point, No. 30, fonts.......... SSF ass oe cee lecieeern 
Seth, ei eee sae Job, Light Copperplate Gothic— Stites DOs eS; 
I Mines: i2 cia niel sie ars eben 6-point, No. 1, fonts........... DE ak bask ccs 
Job, Lightface— 6-point, No. :2, fonts.... salt WO-sSME COs 335 ks ins os 
G- PONG TOMI es 5 0p ks 03 Sloe 6-point, No. 3, fonts........... ee. 
Speed, Wee... «ach ead 6-point, No. 4, fonts..... S65 O4-pelis: JONNGric S58 ois ees 8 
TOSI HS se 5 BBS 12-point, No. 5, fonts........... 18-point, fonts................. 
12-OIE TIE, oon sc Bisie eee is 12-point, No. 6, fonts.:..... , SA AMOI ios 6 osc s vss 
14-nolat Pes i 55 oes ees 12-point, No. 7, fonts........... SO-point CUMS 5 8 h6 5S. Se: 
SO-DOUNE, MBS ss ass sioiy-c se ohieein 12-point, No. 8, fonts........... 36-point, fos... -... 0. iS. 
24-eR ES 5s See ioe Job, Condensed Title Gothic— 48-point, fonts........ i gead 
SOOM Fetes oS 28S sn ee AZ-point, : fOMISi:..« 6.0 ovdewins cesses Ee er ss 
36-peinG, GOOS.. 668. 18-point, fonts............ 72-point (caps only), fonts...... 
4B-polt; TMG. es isha ica PRO, TOMBS. ss 5 ies Sze a Job, Boldface Italic— 
Job, Lightface Italics— Sb-pott, THORS... 3 SN S-polet; TOSs oo. ia oo he 
SR Fe bss ar eee cous 48-point, fonts Be Te Eee i eres eee 
WO-pntnt: TNS ios ciate 60-point, fonts UPON TR. 6s oo ne ie oe trices 
ig-getet: Tels 3 SS Tae, COMES. Ps ha eels TO as ke veh cepts eho 
Manet. femie. 3655) oS aS Job, Text Type-- . SRemelth RE sia. -d bn sa oem 
SR SANE: 552.5 eh oes ws pei, 160NS 55. i Sais Herein TRUE, TI S55 ob eee 
DF OME. 6S a eee 12-point, fonts........ pitas ad Sum eR os ek 
PT ies fo no ees B4-noint, fonts... 0293 Sm GRE, HIE eo ino 55 os Ss winre 
Job, Boldface— 1B-yolnt lames 6845.ti 8 Job, Heavy Copperplate Gothic— 
a a ee “at Ppl, TNR. Ss ssaw onsets 6-point, No. 21, fonts.......... 
S-poiit; fonts. .eSssaiy sce ceek.. Job, Typewriter Type— 6-point, No. 22, fonts.......... 
12-point, No. 26, fonts.......... 12-point, with spaces, Ib........ 4 6-point, No. 23, fonts.......... 
12-point, No. 27, fonts......... Wood, Condensed Gothic— 6-point, No. 24, fonts.......... 
12-point, No. 28, fonts......... S-Ame, lewis... 60563<<6%<% wiih 12-point, No. 25, fonts.......... 
Supplies 
Name and Description | No. | Name and Description | No. 
Benzine or Gasoline, for cleaning type or presses, gal... . Bond, sulphite, 17 by 22 — 16, white, reams......... 
Bindery Tape, 2 in. wide, brown or black, rolls........ Bond, su!phite, 17 by 22 — 16, colors as selected, reams 
Gold Bronte, We Ts. i cas knee BaP 6 e RaR Book, enamel, 25 by 38 — 80, white, reams.......... 
Gold Sad, Wie CSAs eS <2 pee Book, machine finish, 25 by 38 — 80, white, reams. . 
Ink Book, eggshell finish, 25 by 38 — 60, white, reams... . 
Bond, black, for bond papers, Ib. cans............... Cover, as selected, sheets 20 by 26, medium......... 
Book, black, for school paper, etc., Ib. cans........... Card Bristol, fine grade, 22 x 28 —4 ply, white, shects 
Cover, colors as selected, Ib. cans........... a is Index Bristol, medium grade, 25%4 by 3034 —110, 
Cover, colors as selected, 1%4-lb. tubes........... ek WE MEE 6 2.2 acc kc eee tees ey cb hnsaadones owees 
Dryers and Compounds, as selected, Ib. cans........ Index Bristol, medium grade, 25% by 30% — 140, 
Halitane, Whew, Th Mem. Oe FoR I SEIN 6 dic 5 op a rakaiea dos ocsb dh bepiedadoev es 
Job, colars as selectid, TD: CaM. 5s i a Mill Bristol, medium grade, 25% by 3014 — 140, col- 
Job, colors as selected, %4-Ilb. tubes................. Crk Sa ee ONE. s,s. ck vNce atin ss wesw ens 
Metallic, gold and silver, Ib. cans................-.. Press Board, red, sheets..................0.0.0005- 
Process, black, red, yellow, blue, Ib. cans......... Strawboard, No. 40 or No. 50, bundles..:........... 
Kerosene, for cleaning rollers, gal..................... Tag Board, manila, 24 by 36 — 140, sheets.......... 
Padding Cement Tympan, to fit presses. rolls.............0.-e200005- 
SRE AOR eens. aren carne ey” ” Wrapping: Paper, size as selected, rolls............-- 
"i APE rrr 3 Ss re ee eee a Vishiertie ae es. PO SEI ss 
Paste, Bindery, pints......................... Twine, cotton, for tying jobs, Ib............-.-+--+++5 
WRNOTOOY, Tiss wetness as oto ve hoo ee cae Wire Stitching 
Paper No. 25 round wire for stitcher, spools...........---+ 
Bond, fine grade, 17 by 22 — 16, white, reams........ Wire Staples. % in., for stapling machine, 5,000 in 
Bond, medium grade, 17 by 22 — 16, white, reams... Dae. Bee oS RTE eI eae eons sae | 
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Western States Envelope Co. 


1016 West Pierce St., Milwaukee, Wis. 


Long Distance Phone Orchard 9310 


Manufacturers of 


Felt Brush Gummed Envelopes 


We are closely affiliated with the 
printing trade, and through years of 
study have been enabled to work with 


and help solve the envelope require- ‘WeProtect 


All of this experience is available to school 








print shop instructors. The envelope re- 
quirements of modern business have become 
so varied that it is important that every 
boy entering Industry be properly informed. 








ments of modern business. the Trade 


What We Are—What We Make 
What We Do 


THE WESTERN STATES ENVELOPE COMPANY was organized 

May, 1 with one idea in mind, namely —that of operating an 

envelope factory that would do as printers would do if they were 
ing it themselves. 


We have done as much for you or even more than you would have 


f rsel had you been in our place; in fact, it can truthfull 
wr a we Ge that we are “YOUR ENVELOPE MANUFAC- 


TURER.” Operating your Envelope Service Station. 

Our first business is to plan and develop the envelope business in the 
interests of the printer and lithographer. 

WE ARE EMPHATICALLY INDEPENDENT IN EVERY WAY. 
WE MAKE all the regular sizes of commercial and official envelopes, 
from six to fourteen, uding the special flaps of which we have over 
chirty-mi different styles. See Trade Circular’ No. 2. 


Envelope Trade Names and Sizes 


6% Commercial ..3%x 6 10 Official ..... 44x 9% 

63% Commercial ..354x 6% 11 Official ..... 4Y4x10% 

7. SMC 3. ds 3%4x 6% 12 Official ..... 4%x1l 

7% Two-fold..... 3thx 7 14 Official ..... 5 xll% 

9 Official ......3%x 8% 6% Reverse Face. 354x 6%. 
Reverse Face...... 4x9 


Included in our complete line of envelopes are a full range 
of Look-In, Window, Bankers Flap, Catalog, Coin, Collec- 
tion, Baronial Catalog, Report Card, or any other kind of 
envelope you may possibly want. We also make special en- 
velopes of all sizes and kinds from any paper. Seed en- 
velopes for packaging seeds and small parts available in 
several sizes. 


In addition we carry a complete line of die-cut cards for all 
purposes in kid, plate, and linen finishes. Our visiting cards 
may be furnished plain or panelled. Our line of wedding and 
announcement stock is very complete. Also round corner 
cards in white and colors suitable for tickets, meal checks, 
etc. Write for samples and prices. 


A Print Shop Project 


Why not have your school print shop print all of the envelopes 
for your school, or for that matter, for your entire school 
system? We have every variety of size and grade available. 
We shall be pleased to furnish the paper and layouts for flat 
printing or just layouts for you to print on stock which you 
may have on hand, we to make the envelopes up after you 
are through printing. We have worked out this service par- 
ticularly well and shall be pleased to codperate with you in 
this way. The “Guide Book” described in the next column 
should have a place in your schgol print shop, as it is very 
instructive. Do not fail to send for it. 


Gui 


W-Notched Under flap 


Registered U.S Trade Mark 





Shs 
f ~ 
/En = 


ide Book through 
Envelope Land 


Write for This Informative Envelope Book 


This book contains the following bonafide Trade 
Information 

Pages 51, 52, 53, 54 and 55 list the Commencement, Greet- 
ing Card and Baronial sizes that we can furnish with style 
and type of flap given. 
Page 65 gives the number of envelopes out of almost any 
size of paper. 
Pages 62, 63 and 64 give prices for making envelopes from 
furnished stock, plain or printed. 
Pages 68, 69, 70 and 71 give illustrations of different types 
and styles of envelopes. 
Pages 58, 59 and 60 list unusual envelope papers not regu- 
larly carried in stock. 
All the above is yours for the asking without any obligation. 





Supplying envelope requirements for school systems 
is our speci We will gladly assist in making up your 
specifications, and will submit bids at any time, on any 
numbers of envelopes desired. 

Envelopes are in stock for immediate shipment, in all 
grades of stock which include a numerous variety and 
quality of bonds and krafts. 











Western States Felt Brush Gummed Envelopes 





A New Type Envelope 
which is guaranteed to eliminate gumming and 
envelope printing difficulties. 


By this method the gum is brushed into the pores of the 
paper and on to the sealing portion of the flap. The flap is 
larger in size than usual which in addition to other advan- 
tages assures good sealing even with hard sized papers. 


Felt brush gumming has been in use over two years and 
has been found very satisfactory. The presence of lumpy 
gum under the printing side the sealing flap has been elim- 
inated and the tendency to dish, wrinkle or warp has been 
largely done away with. The design of the sealing flap is 
also new, and one that shortens make-ready time when 
printing envelopes. 

Felt brush gummed envelopes are also scored before 


folding, thus assuring square envelopes that pack tightly and 
consequently occupy less space. 





Western States Envelope Co., 1616 West Pierce St., Milwaukee, Wis. 
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MAXIMUM EFFICIENCY 
at 


MINIMUM COST. 


Rhodes com- 
bination 7-inch 
Shaper and 
3%-inch slot- 
ter. 


RHODES 
SHAPERS 
SLOTTERS 














Features afforded for 
Training Purposes: 

. General Shaping work. 

2. General Slotting work with use 
of a rotary table on tools and 
dies. 

3. geen of construction makes 
it possible to use this machine 
as a model for detail and as- 
sembly drawings. 

Write for complete information 


The Rhodes Manufacturing Co. 
a Se Waltham, Mass. 


_ 








































SIMONDS 
DADO SAWS 






jis 


The Smooth Cutting By combining outside 
saws with inside cutters, 
PLANER SAW clean grooves may be cut 
Cuts with or across the wood grain and leaves an in any direction of the 
edge smooth enough for give joints. Saves time: wood any width from % 
buns ae en 
Binch 7.00 14 inch 13.40 writing state widest groove 
10 inch 9.00 16 inch 15.80 to be cut. 
Brown steel 
BAND SAWS 
any width of 
length. 





Write for Saw Catalog 
SIMONDS 3%, 0° 


Fitchburg, Mass. 


oO 








ae 


ERIS 


¢ 


IN INDUSTRIAL SHOPS 


Use sheet metals of recognized value and 
reputation—and adapted to all purposes. 
Our free booklet, ‘“The Evolution of a 
Tin Can,”’ describing briefly the pro- 
cesses of manufacture, will interest you. 


Sf] Insist upon AMERICAN Black Sheets, 
i Keystone Rust Resisting Copper Steel 
Sheets, Apollo Best Bloom Galvanized 
Sheets, Galvannealed Sheets, Heavy-Coated Galvanized Sheets, Formed 
Roofing and Siding Products, Tin Plates, Terne Plates, Black Plate, Etc. 


Write us relative to your sheet steel requirements. This Companv also manufactures 
USS STAINLESS and Heat Resisting Steel Sheets and Light Plates for all purposes. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 







































ART METAL 


and 


JEWELRY 
WORK 


EQUIPMENTS 
and SUPPLIES 


We make a specialty of equipping and supply- 
ing schools, clubs and summer camps for this 
work and carry all kinds of materials used, 
including gold, silver, copper, brass, pewter 
aluminum and nickel silver, in sheet and wire 
form, and semi-precious stones. 


**Rose’’ anvils and hammers. 

The first to be used in school work. Beware 
of inferior substitutes. Specify ‘‘Rose’’ when 
ordering. 
We take pride in our reputation for service. No order or 
request too small to receive our prompt and careful at- 
tention. ; 
Our Brochure ‘The Metal Crafts" is full of helpful sug- 

stions. Sample copy sent free. Subscription price for 

issues, 50c: 

Our new and enlarged catalog will be sent free to 
shop and craft teachers upon application if position is . 
stated. To others it will be 25c. Full credit given on first 
order amounting to $5.00. 


Metal Crafts Supply Co. 
37 Aborn St., Providence, R. I. 
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Metal-Working Equipment 
and Supplies 


Teachers and supervisors may find these maximum lists help- 
ful in checking their inventories or preparing their budgets. 
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Name and Description No. Name and Description No. Name and Description No. 
Air Compressors, for machine Desk Change gear, 9” to 14” swing, 
shop, foundry, or forge shop Teacher’s, with drawer com- 18” to 36” between centers 
Wil, IONE Reig cs occ ccc s cant partments .............05: Quick-change gear, 9” to 16” 
Arbor Press, bench or pedestal Chair, to match desk........ swing, 18” to 36” between 
a typisesa ess sc... tc cccupens Die-Filing Machine ........... . —— 2 ae 
arrows Dividing Head ............... emiquick-change gear. 9” to 
[AR ae Drill 18” swing, 18” to 42” be- 
(0 RR ee Bench, hand tween centers ............ 
SB ee eee oe 0 OSS 
IR eae Electric, portable .......... Milling Machine 
a. ME As aad ek odc oiainee ic. - Plain, cone or motor-driven 
Coremaking ........--.---- Post, hand or power........ tYPE .. 0. eee eeeeeeeeeeeeee 
For metal working, iron or geek Res Ss. PS Universal, cone or motor- 
— legs. As metal or IO <tidesotesseds + < be _ driven type......-+-+++-+. 
oy wees _ er 1% to Upright, power...........+. Nibbling Machine............. 
Mol Foxy ees bilsek Flasks, 2 or 3 part, steel or Pipe Cutter............. aiaestis 
Blackboard sighs snap type .....-....+0--.00. Planer, belt or motor driven.. 
point: ll or portable...... Forge, — - gas, —_ hand- Power Hammer, for forging 
Blowers, for furnaces, forges, electric-driven DiOwer.... BEEING ow cccccccccvons 
UC 00.09 80s 505 oes Furnaces Punches, metal, hand or power 
Blowtorch, 1-qt. size......... Annealing ............+++ EE ks. ood ccbeesceecs 
Bookcase Bench .........+++.seeeeees RS Ls kd ehouecs bane 
For reference books, cata- Brass and soft metal........ Relieving attachment for 
SEES OES nc tap ae bench......... Lathe 
Boring Bar.................. etch Vg ca am eee Sandblast Outfit, with cabinet. 
ge Aso oat Gaoline 22000000 ce: spocticoeeseceamam 
Bulletin Board................ nnnrerntes sam Eee ee 
Cabinets, wood or metal, for ES SOE OS re Se ge an laine id 
filing class records, instruc- Gear-Cutting Machine........ Platform. for f no antl 
tion sheets, drawings, etc., or Grinder  casnei — 
for tools and supplies....... Bench, hand or power driven Sha pet a leaner ual siapeddea 
Ceschardening Boxes ........ Combination grinder, buffer mE eoeteenes secre sss 
Chain Heist, differential, du- Saeki, bGMEA ee pedeutnl Snap-Flask Jackets, to fit snap 
plex or triplex.............. SOND... creas seasevessl BEES Wee soo coh ocncess ges» 
hairs, tablet-arm if needed Face, with magnetic chuck. . Straightening Press .......,.. 
for related-subjects room, or Portable tool post.......... eee 
demonstration section....... Precision. for external and Swage Block and Stand, for 
Cues prac ‘ ane grinding PE Ie ag ene diaeatnannek beg tae 
k sizes, each... i 1 tool-cutter, drill a 
Lathe, combination, 4-jaw, and reamer.grinder....... Truck, warehouse ............ 
— Fein gape BES. DERE — barrel, for the foun- 
2 — aut 4-jaw, Stash Piiien, fie chaning is- vine ida 6 SU P5603 oc cg beoseaness 
Lathe, universal 3-jaw, se- side of cupola, 1% to 2% eS rer 
lected sizes, each.... . a RRS Oo re DM cosines cdestass 
Milling machine. universal. . Hack Saw, motor or belt driven Machinist ..........+.+++.: 
Core Oven, for foundry....... Hardness Testing Machine.... Pipe ...... 2. seeeeeccceecces 
Cranes and Hoists, air, electric Lathes, belt or individual Planer ........-+++0eeeeeees 
or hand, of the jib, traveling, drives Shaper .........0--seseeees 
or portable SRR cnccceeta ee ee ee Welding Outfit 
Cupola, for foundry, coke or Bench, 6” to 11” swing, 11” Acetylene .......-..s+eeee- 
electric, % to 1-ton capacity to 26” between centers.... BRR ETES | nis 10.60 ine 566 5 50 s.05;0 
Metal Working—Small Tools 
No. Name and Description No. 


Name and Description 


No. 


Name and Description 

















Arbors F ers and shell drills, se- Core box......s.ccccesccees 
Drill chuck to suit require- lected sizes, each......... ee TT ee 
i PEE Bearing Scraper, sets ......... Hard brushes for the foundry 
Reamers, various sizes, each Bellows, for foundry class.... Soft brushes for the foundry 
Shell tool, various sizes, each Bevel Protractor ............ Bulb Sponges, for molders.... 
Straight shank for shell Brooms and Floor Brushes, Draw Pins, for molders....... 
reamers and shell drills, for shop and foundry....... Calipers 
selected sizes, each....... Brushes Hermaphrodite, 4”...... Anais 
Taper shank for shell ream- I a ini og BR lal Hermaphrodite, 6”.......... 
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Name and Description 





No. 


Name and Description No. 





Name and Description 





No. 








PEPE SOI EE RE 
EME a0a6 So 00e patentee 
CUR Eo ccssuncecauvnes 
Outside, 6 

Cans 
Oil, W-pt...........cereeees 


aa 
“and 9%”, each..... 


che 3 , %” and ¥. ;  each..... 
Seenane point, 4%” and 4”, 
WHOM. oc... cckecuakn ieee 
Round nose, 3” 
ORG cai coyetss aes see 
Clamps, 4” and 6”, 
S*“and 10°, OGG. 5. 6. chen 
Flask, for the foundry...... 
Strap, various sizes, each.. 
Coke Forks, for foundry...... 
Collets 
For milling machine, selected 
sizes, each 
For lathe, selected sizes, each 
Combination Squares, with 
hardened head and blade, 
and protractor head, 9” and 
SD 5 QU ns os vaubhoescn seat 


eee eam eee eeeee 


Counterbores, straight and 
tapered shanks, selected 
SN MANN 45 6. dK salen 3 eos 

Countersinks, for metal....... 

Crucibles, of suitable sizes, 
A ERIE FMR OEY Eo 
Shanks, single, end to fit 

MUO AS ¢ Ne 4¥ec enoseeeuons 
Shanks, hand, to fit ladle 
EE RABE GA NI RET as 


Crucible Tongs, to fit crucibles, 
GU oeds skin ther cere’ beanie 

Cutters 
Angular-milling ............ 
DOOWUIUNE voi 'o.545 6050.04 eke 
Concave-milling ............ 
Convex-milling ............ 
OG oo one hho sv censes 
Face-millin 
Formed-milling ............ 
Grooving 
Involute gear teeth......... 
PEN oe U.inniet-o¥os Cee sas 
Side-milling 
Metal-slitting .............. 

Dividers 


ee 


ee 





Drifts, different sizes, each. . 
Drill sleeves, different sizes, 
MON cca tents scone askene es 
Stand for Nos, 1 to 60...... 
Stand for ye” to 4” by 64ths 
Drills 


CRED. So ion so cekas deknneres 
High-speed, taper shank, 
various sizes, each........ 
joe straight shank, te” 
” by 64ths, each...... 

Ratchet cabivigd Capes ee aun 
— ht-shank, Nos. 1 to 60, 


eee eee eee eee wee eeeeee 











and 10”, 





~~: ‘bastard, 8” 


Set ronek, double cut, 6”, 


8”, and 10”, each....i.... 
Hand, smooth, 8” and 10”, 
MAGE «<0 -ceas same sues ose 
Mill, smooth, 8” and 10”, 
each aos whee mia ania ee 
Round bastard, 8” inkdiate Cine 
Square bastard, 8”.......... 


Swiss, various ‘shapes, each. 
Three-square, double cut, 6” 
Warding, double cut. 6”..... 
First-Aid Cabinet and Supplies 
Forge Tools 
Drift pins, flatters, fullers, 
hand and handle punches, 
hardies, hot and cold cut- 
ters, set hammers, and 
swages for the forge shop. 
Gate Sticks, maple, for foundry 
Gauges 
SRE BAK Ca eres 
PAE aos rsd 6 avin dcncess 
DOPE SE WE 3s sie becndig ones 
Screw pitch, select kinds, 
OMEN cs sine cess chp an baeten 
SOPTROP oss. os inievesausees 
Gloves, asbestos, for foundry 
Goggles 
For machine shop.......... 
POC GOMMOEY. 5c owievsicdccsts 
Hack Saw 
Blades, hand, 18T, 10”, doz.. 
Blades, power, 14T, 12”, doz. 
Frames, adjustable aC peers 
Hammers 
BED os patvscesss cveusees 
Ball-peen, 13-, 16-, or 20-oz.. 
Blacksmith’s, various kinds, 
ELE OE peo rr Be ee 
Riveting, 9- and 12-0z., each. 
SNE Soc tsaca sd cavessoe a he 
Indicator 
CREE. cio cancakewesesee ees 
Universal or universal dial 
DEE BORE hc cid ise nscornns 
PRES ry era 
Sautine Tool, with assorted 
WOURUE 6c ccs vdewence ss vews 


Hand bowls ......e.cevcess 
SOE os ood bs on.5p Waxtsavns 
a8 Dogs, 4", 4", 1", 144", 
”, 2%", and 3”, ta sala’ ole 
Leaiian: fireproofed duck, to 
protect students when tot 
ing in the foundry, pairs.. 
Level. 6 GORON. i566 css ks 
Lifting Screws, for molders.. 
Mandrels, selected sizes, each. 
Mallets, wood or soft face.. 
Micrometers 
Tne, 056 00 Ors ic Sie cas 
Cetute: © 40 2 son ciecsiss 
Outside, 1” SS PARE ESO 
Sy eal rg i SESE eT ET 
Molding Boards ............. 
Molding Sticke and Trowels, 
various kinds, each. . SS eb eaees 
Nippers, end-cutting, 5 
Oilstones, medium is fine, 
GPE ona bas biuisee cass po ones 


eeeteee 











Punches 
Center, 4%” and ¥" , each.. 


Hollow, %", %”, and 2”. 
COCR kos in esicsn ds sakes 
Pin, 4%”, ¥y”, te”, se”, and 
ge A aS 
PUGEs Si oes cates aee eae ss 
Rammers 
Hand, for foundry.......... 
Floor, for foundry.......... 
Reamers 
Adjustable, various sizes, 
COC Sa ikea ks inves daw nnae 


Hand, various sizes, each... 
Taper pin, various sizes, 
WOON «sc cca nc as ncaa abeitoais 
With taper shank, various 
OR, CBN orcs cascacoces 
Riddles, 4” and %” mesh, 18” 
diameter, for the foundry, 
CREM hdc ds. ocd dabenleee ts 
Rivet Sets, assorted sizes, each 
Scales 
Steel, 


Steel, 12”, 


6”, graduated &” to 


Snips 
Direkt, Beets so cSeses 
Cyrwed: Bo Otitis socks cae’ 

Sockets, for taper shanks, drill 
and tools, selectea sizes, 
CUE nd 6b caw ah os Ve kcceeees 

—— Coppers and Han- 
dies, T-1b, S10... scvecceces 

Spray Can, for molders..... Ris 

Sprinkling Cans, galvanized 
iron, 16-qt. capacity, for the 
fOGNEET. 5... eis ceases ceeds 

Sprue Picks, for molders...... 

Squares 

Se oO iS oc cetcecews 
Blacksmith’s 

Steel es, ¥" FS 

Steel Letters, 4%”, sets........ 

Swabs, for molders........... 


eee ewes eeesee 


= SCtS - +1. ss eeeeeeeeeee 
S.A.E. %" ro 26, B0t8... .05. 
U.S.S. %” G, COU. cess 


ongs 
Blacksmith’s, various kinds, 
GUE ia56s >. - RkGa eR Ree Cus 
Pick-up, for the foundry.... 
Shake-out, for the foundry.. 
Tool Holders 
NE BOOS 60k ces acecaccae 
Cutting-off tools ........... 
LSE GES E PGES ee 
R.H. and L.H. offset shank. 


Straight shank ..........-.. 
TRIE Sc dekvccascss vas 
Tool-Holder ere square, 4", 


Taper shank, 4” 1” by Oil Storage Tank, with pump. ta ee Se Pee 
BOGS, - CHO isos se can veka Pails, galvanized, 12-qt. capac- rammel Points, sets......... 
Emery ity for the foundry......... y Blocks and Clamps, pairs... 
Rub-stones for cleaning cast- Parallels Wheel Dresser ..........++++: 
ings in the foundry....... AGsastable 56 sos pi cs cckgets Wrenches 
Pile, Card:. ii. ss .sessueteonens Steel, assorted sizes, each.. Adjustable, 8” and 10”, each. 
Files r Pliers Pipe, 8” and 12”, each...... 
Die sinkers, various shapes, Combination, 6”...........- Tap, adjustable, various 
Ce SOT eee re ee. Side-cutting, 6”............. Ree Serre ere 
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“~ FORGES 


The furnaces and combinations here shown are just several 
of a variety designed and developed for the school shop. 


Stewart Triple Purpose Furnace 


Gas Fuel 





This very complete and compact unit is very popular for edu- 
cational purposes and the toolroom—an assembly of three of 
our standard Stewart Furnaces making a complete, compact 
plant covering practically the whole range of the heat treat- 
ment of metals on a small scale. 

Crucible section for lead, cyanide, or salt hardening fitted 
with 6” x 12” pressed steel pot. Interchangeable to accommo- 
date a No. 12 graphite crucible for metal melting. 

Oven section for general heat treating of carbon or high speed 
steels. 

High speed section for tool dressing, rod end work, and forging. 
The illustration above shows a Turbo Blower mounted below 
the table with push button starter. 

A very complete and space-saving unit. Can be furnished in 
other combinations. 


No. 152 Forge—Ideal for Small Work 


This unit is very handy and one that can be placed con- 
veniently on a bench or small table for the heating of 
small pieces to be forged, for the heating of rods for bend- 
ing, for tool dressing, and for the taking of end heats. 
It has a small opening at both ends so that center heats 
can be taken or it can be worked from both ends. Ideal 
where a quick intense heat is required. The top is 
removable to handle a wide variety of work. 








OE 1%” x1" 
Bench space. . . ae Ban 
Overall height..... RE ELON 1 

Shipping weight.......... ...60 Ibs. 


Two Purpose 
Furnace 


The Unit on the left is used 
for cyanide ther lia 


for hardening. can be 
for melting a ‘oe. It is 
roy with a aes yt = 


Giasneter x 8 





Specifications 
Gas connection ........ 
connection. ........ “ 
space ..... 48” x 18” 


Floor 
Shipping weight. ..500 Ibs 


ACCREDITED REPRESENTATIVES AND DEALERS 





No. 4A Bench Metal 
Melting Furnace 


This melter is fitted 
with a No. 4 Graphite 
crucible, lined with 
heavy firebrick and fit- 
ted with a swinging 
cover for the mélting 
of brass, copper, and 
aluminum. »Assures 
fast, quick heats. 


Gas Fuel 




















MN Ge wos ccs : .19” 
Bench space .. . 20” x 24’ 
Shipping weight 180 Ibs 


No. B68 Round Pot Furnace 


This bench type unit is 
equipped with a pressed 
steel pot, 6” in diameter 
amd 8” deep, for lead. 
cyanide, or salt harden 
ing. Can also be 
used for oil 
tempering 
Lined with 
heavy refrac- 
tories and 
fired so that no flame strikes 
the pot direct. 





Gas Fuel 


Height ...... : wd 

Bench space. ... .20” x 24” 

Shipping weight . ..170 Ibs 
SK 248 Forge 


A sturdy, well built forge designed 
for tool dressing, rod end work, 
heating for bending, welding, the 
taking of center heats, and many 
other purposes where a fast high 
heat is required. Welding tempera- 
ture secured in 20 minutes. Fitted 
with air curtain in front to 
protect the operator and 
equipped with a _propor- 
tional gas and air mixer 
and a quenching tank with 
rack for tongs. 










Opening. ....... 4” wide x 2” high 
ee 

Rear opening.........: 3” diameter 
Shipping weight.......... 450 Ibs. 


nAsese SUPPLY Co. 


4. W. LAZEAR R. GRAM SIDNEY J. PFAFF 
1] West 42nd St., P08 W. Mt. Hope Ave., » ‘sume B., 1949 University Ave.. 117% W . ee Bivd., 
New York City, N. Y. Lansing, Mich. Haven, Conn St. Paul, Minn. Bt . Louis, 
c. oh BIGGER Co. Bldg a1 6. sonegn aseeatite " hie Melrose 8 rem, gy Also 
ho ey “ c/o Chicago Flexible eo elrose St., No. 19th St., 
th and Sycamore Sts., 18th St. and Indiana Ave., Rockford, Tl. Milwaukee, Wis. ee oe te 
= _ aaa: aaiagaama WESSENOORE. -NELMSANDCO. EICHMAN MACHINERY CO. Toronto, Ont., Canada 
R. C. SPERRY HENRY G. HOSS 7 Preston Ave... Manufacturers Exchange Bldg., 
604 Chamber of Commerce Bldg., 4801 Park Ave., soutien. Texas” 210 W. 8th St., 
Pittsburgh, Penna. Indianapolis, Ind Kansas City, Mo 


For complete specifications and catalogs, write 


Chicago Flexible Shaft Company 


5529 W. Roosevelt Road, 


Chicago, Illinois 





Metal Working 
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Materials and Supplies 











Name and Description No. Name and Description No. Name and Description No 
Abrasive Wheels ............- in sheets or rolls. Selected Comes in 12’ lengths. Se- 
Acetylene Gas, in drums, for sizes. If in sheets, quires lected sizes, lengths, each. 

IIE oS10 30s sb vawdins xo 4% CRED: wc sctes cuweeauasenes Round, cold-rolled, diam- 
Aluminum Pigs, for foundry.. In rolls, rolls each.......... eters 4%” to 1”, lengths 12’. 
pe) eee ere File Handles, assorted sizes, caren sizes, engths, 
Bearing Blue, tubes........... CBN 20. cccrccscsesvecceces lo ARSE °) + SRS 
pO a ere Fire Bricks and Clay, for Sheet, black, Nos. 18, 20, 22, 
Belt Lacing Material......... et POE Lee woeves 24, 26, 28 U.S. gauge; size 
eS ee nn Graphite, for foundry......... of sheets, 24”, 28”, and 
Bolts Iron 30”x 96”. From 4 to 13 

Carriage, selected sizes, lots Pig. tot foundry ....6cecskss sheets in a bundle. Se- 

OF 100 GOO. is oes neneees Lacquer, transparent and col- lected sizes, bundles, each. 

Lag, selected sizes, lots of ored, for finishing.......... Sheet, galvanized, Nos. 18, 

400 CGER. 0. viccciccneeesckem Nuts 20, 22, 24, 26, 27, and 28 U. 

Machine, selected sizes, lots S.A.E., acorn cap, castel- ~ gauge; size of sheets, 

Of 100 CACH,...c00 ts - ieenes lated, square,. hexagon, 24”, 28”, and 30”x 96”. 

S.A.E., selected sizes, lots of joint, and wing. Selected From 4 to 12 sheets in a 

100 CRED o..-369s00Snasiess sizes and kinds. Lots of bundle. Selected _ sizes, 

Stove, flat or round heads, DU MR aia ss Newoneae veces bundles; eneh .5 .iikis sss 

selected sizes, in lots of Oil Threaded rods, Nos. 6 to 10. 

SOP CREE osc Rhpee ces Boiled linseed, gal.......... Come in 12” lengths. Nos. 
Brass Lubricating, gal............ 12, 14, 4%”, and fe”. Come 

Bars, #a”, %”, te”, and %” Quenching and hardening... in 24” lengths. Selected 

thick; %” to 1” wide, 8’ to Packing ‘sizes, rods each........... 

10’ long, selected sizes, Round, sheet, square, or tu- Tin 

CRON eS ois cc ten veaewon a Te ee Pein Pigs, for casting alloys..... 

Round Rods, %&” to %” by Paint, black asphaltum........ 1C, 1X, 20”x 48”, 112 sheets 

16ths, selected sizes, feet Pins to the FRR RS Ea 

Onl ook. cso cguesacreceten Cotter, wy” to 4%” diam. from 1XX, 20’x 48”, 56 sheets to 

Sheets, 28 to 32 American ¥%” to 2” long. Obtainable See: DOM Vis os eeclies sé 

gauge, 12” wide by 72” to in boxes containing an as- Washers and Burrs 

84” long, selected sizes, sortment of 120 cotters... Copper, burrs, Nos, 3 to 14, 

sheets, each .....ceceecses Flask, for flask repairs...... in'I-Ib. boxes... ...25.65006- 

Strips, a” and ye” thick, 4” Taper, Nos. 0 to 6, 4%” to 2” Iron burrs, Nos. 3 to 14, in 

to 1%” wide, 50 ft. to a long. Obtainable in boxes Tol, WOME Sinn i's 046-6 tad we 
ot. selected sizes, coils containing 40 assorted pins Brass washers, we” to 4%” by 
bak «4:0: SEALS Ona ATeRE Pumice Powder .............. BOC gs ks csc cr etapeen ens 

Threaded Rods, Nos. 6 to 10, Rivets Iron washers, ¥” to %4” by 

come in 12” lengths. Nos. Copper, with burrs, Nos. 7 to TORRE Sig indies +'44cNeeeen 

12, 14, 4%”, and #” come in 14, lengths, 3%” to %”. Se- Welding Fluxes 

24” lengths, selected sizes, lected sizes, %4-lb. boxes, Weldin Rods, all rods come 

COE o0.acccceeiteiwercune GRR Aso ko cactncssdednee tin in 24 lengths brace 63k eee .° 

Wire, soft, 8, 11, and 14 Iron, No. 14 gauge to Ye”. Brazing, vs”, %”, and %” di- 
American gauge, selected flat-head or button-head. MME... <ckbSedcecs da 
Rees, Wh.os.cseGibesoeveses ¥%” to 1” long. Selected Cast aluminum, ¥%”, 4”, and 

Wire, spring, 8 to 22 Ameri- sizes, Ib. each....... <0 %” diameter ........... 

can gauge, selected sizes, Tinners, flat-head. 8-oz. to Cast brass, %”, and %” di- 

is cp otk ck eM aneey bos ¢<0 16-lb., either tinned or ameter ...... pigsttseseees 
Casehardening Compounds . black. Selected sizes, Ib. Cast bronze, 4” diameter... 
Chaplets, single and double ELT REEDS BED RIE ra Cast copper, fe” and %” di- 

MONG od BleaVibecesiadencce Kus Sand ameter ......... ptt ceeees 
Coal Molding, can be had in 350- Cast iron, te”, 4”, fe”, and 

Charcoal for foundry or lb. barrels or 800-lb. casks. %” diameter ....... tthe 
GOUME dis inv tues eeecnne Parting. can be had in 350-Ib. Low carbon steel, %”, %”, 

Coke » # LOUMOIT S250 oek acs 3 barrels or 800-Ib. casks... and %” diameter......... 

ee < Shae aed bi eae « Screws White Lead, for machine shop, 
Cc Flat-head or round-head, Ib. SOROS AL RE NESS a a 
ond for casting alloys..... iron or brass. Selected Wire : 

Sheets, 8 to 25 American sizes and kinds, per hun- Annealed, 16 to 34 English 
gauge. Size of sheets, 30” GUAGE DREN C5 os vicscwcanses gauge. Selected sizes, lb. 
x60”. . Selected sizes, Cap and machine, iron or METER sa + 600 bc ce gueees>> 

sheets, CAD co. cececceces brass. Selected sizes and Coppered market, 5 to 18 

Tubing, guisids diameters, kinds, per hundred, each.. English gauge. Selected 

*, %”, ", Set, head and headless...... sizes, Ib. each............ 

thickness of wall, 9s”, Solder Coppered spring, 2 to 18 

lengths, 8’ to 12’. Selected Acid or rosin core; bar, or English gauge. Selected 

sizes, lengths each........ SOOM ick Noo a ees sizes, Ib. each........+.+. 

Wire, soft, 2 to 20 American Soldering Paste or Salts...... Galvanized, 5 to 18 English 
gauge, in coils. Also ob- Steel gauge. Selected sizes, Ib. 
tainable in %-, ¥%-, und 1- Bessemer, rod, #” to %” by CACH 2... ce ececescsvcecce: 
Ib. on! in sizes 16 to 36 64ths, in 4’ lengths. Se- Piano, 00 to 36. Selected 
English gauge. Selected lected sizes. lengths, each. Sizes, Ib. 6.260 eeeeeseees 
sizes, pounds each........ Bars, cold-rolled, a" to %” Tinned, 16 to 24 English 

Core thick, %” to 2” wide, 12’ gauge. Selected sizes, Ib. 

COMmNONNER  Codcs kes ccae ss ue lengths. Selected sizes, GOED Foss ssspascennedss 

Ua hos sc iiia nace eae lengths, each ............. Wool, No. 0 to 3 in pound 

Paste .....sesececccceeseees Drill rod, letter sizes, A to packages. Selected sizes, 

Ch ivenaccee ot es eteveseeous. Z: number sizes, 1 to 80. 1D, QNCR. . sxden chee sies sas 

Wax-vent WATE nc bad dad CbEM Comes in 3’ lengths. Se- Zinc 

Cutting Compounds .......... lected sizes, lengths, each. Pigs, for casting alloys..... 


Emery Paper and Cloth 
Nos. 00, 0, %, 1, obtainable 








Rods, hexagon and square, 
cold-rolled, 4%” to %”. 








Sheet, Nos. 4 to 14. Sheets 
36”x 84” 
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‘Name and Description 


No. 


Name and Description 





Air Compressor 

3 to 4 cu. ft., with tank, piping, and motor......... 

Small portable, 1 cu. ft., with motor............... 
Aligning Jig, for connecting rods..............-...... 
Anvil 

Dee POO, 125 ois cee hc ees Seek ee eee 
Armature Growler and Tester.................2005.. 


Battery Equipment 
Cell tester, panel type with discharge rack........... 
Charger (15-battery size) with rack............... 
Charger (6-battery size). ...........0...... ce eeeeee 
SON gla. oo 6 tine cid ora Gib Wied 8viece cae oie 
Lead-burning torches, with gauges and piping....... 
PURSE ote oo Ks ons os Semen ret ea ste ewe 

Bench 


Work, portable with vise........ on Rte Sop ae aS 
Blackboard 
EO So 
Bookcase 
Brake 


Cabinets 
Wood or metal, for bolts and supplies.............. 
Wood or metal, for filing job sheets and correspondence 
Chain Hoist, with overhead trolley and track.......... 
Chairs with Tablet Arms, or chairs for tables.......... 
Ne SE rr 
ee eC a ra 





Creepers 
Se ee EN ec TS eet 
Drill 


Terre eee eee eee eee ee ee eee eee eee ee ee ee 


EN Sn 

enbtvic quastaie, ih sias. ..... eos esSS8 ek es see ee 

Press, 21-in., with motor and chuck................ 
BOOGIE, MINION a 6 onc caabasis 6 2 Sp h dinecin scsi. 
Forge, with blower and tools...................... : 
I IE ao ch ois = 5c: aeaMaeraies Wad otek <0 » 
os) wid CERES REN oN ems sede s ts 
Grinder 

ee een On OTT EE CEES 

es: SINS as -. sis alee eee vc ee ee ae ecs 

a SR ei, ae 
I SS 05. ann «sc bipieiss sine ov sgeh se vce 
Jacks 

FOF d SOS ea bok So cers hideeees 

ESS ee yee eee 
Lathe 

11 in. by 4 ft. with motor, chucks, and attachments. . 

16 in. by 6 ft. with motor, chucks, and attachments. . 
Press 

Arbor 

PR OSS Rican On INS eS ee 
ge Re eee 
Valve Refacing Machine.................... 
Vulcanizer 

Electric steam for tube work.................... p 


Welding Outfit, with tanks, gauges, and cutting torch.. 
Wheel Alignment 
Gauge 
ik ica. > bcc asked blcbesedaeswance 


SOCCER eee ere er eeeeeeeesereeewesssesens 








Small Tools 





























Name and Description No. | Name and Description | No. Name and Description 
Wicohel Tester ocr ets «CS ee a Se ee Floor Brushes, 18 in............. 
Battery Je ae Funnels, tin, assorted sizes....... 

Cell tester, prod type......... S-gal. kerosene................ Gauges 
Cell tester, cadmium.......... SN INR, aie ae sc kgs ces 6 ee’ U2 Ss lS ES 60 88% 
SS iy See Checks, tool, 1,000 blank........ Bah ooh a5 cs oes oe 
Element pullers............... Chisels a ee 
Wins ovine. . tir ck Se tiee Cape, %- and %-in., each.... MIE Peo ts aa Tk eels « 
Re a Cold, %-, %-, %-, 1-in., each. UC SSL, Ja, chs sb es cones 
Hydrometer, acid.............. Diamond point each.......... or eee 
LES Combination Squares, 12 in...... Sr err 
Pe Es Soa... nlee Cotter-Pin Extractor............ Grease Guns, plain and pressure- 
POE GMB a bases spe eens cys Dividers, 6 and 10 in., each...... PN neki Sie1y in <4: a10'nie 8 aie 
Post TG0MNGMB iri. 5. os Drill Sets Hammers 
Post: SOGRRER se... we 1/32 to % in. by 64ths........ Ball-peen, 4-0z............ 
Separator trimmer............ ¥% to 1% in. by 32nds......... Ball-peen, 134-Ilb 
Bits ES re Ball-peen, 2-Ib 
MBMBIVE sees ees ws 0 sas File Handles, assorted........... Lead . 
mateeet brachii. screjas....'. Files Riveting 
Wood, 3/16 to 1 in., sets...... Flat bastard, 6, 8, 10. and 12 in., SS ) 
Bolt Cutter Ra SER See Sy BEE or eae Ladle 
MS Stes «+ cs <a SRN ee Half round, 6, 8, 10, and 12 in., SS EAE ee 
SS Re ae CNAs eda. ew hsewenes | ge | CEES eee a 
Calipers Mill, 6, 8, 10, and 12 in., each. . Lamps, extension, with reels...... 
NS fc cea Round, 6, 8, 10, and 12 in., each 2 EE a 
GM NO soo ee kine Square, 8, 10, and 12 in., each.. Magnet Charger..............-- 
Cans Fire Extinguishers, Pyrene and Acid Meters, volt and ammeter test, each 
ee ee First-Aid Cabinet and Supplies. . 











(Continued on page 36A) 








Snap-on 


INTERCHANGEABLE 


Socket Wrenches 


Snap-On Socket Wrenches not only are used and recommended 
by a large majority of auto mechanics, but they are used on the 
assembly lines of most of the modern car manufacturers. The 
line provides a full range of dependable sockets in all hexagon 
and sauare sizes at a low cost per wrench. 
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SNAP-ON TOOLS, INC. 


An organization of tool specialists maintaining a nation- 
wide personal tool service through permanent branch offices 
operated on a local tax-paying basis and managed by local 
residents of the community. Ceaseless experimental work 
has enabled us to constantly offer new and improved tools 
to assist mechanics and improve shop work efficiency on 


e-Point 


Rlue- 
Blue-Point 


the rapidly-changing designs of modern automobiles. 





& 
“ 
7) 





$-10 Sliding Bar 





s 
140 160 80 00 240 280 


1 
7/16" 1/2" 9/16" 


2 
5/8" 3/4" 


8 Snap-On Wrenches as illustrated, 


in metal case 


7/8" 


Special School. Price when sold in lots of 
six or more sets for educational purposes 


only. Per Set 





No. 80 Ferret Set 
Seven Double Hexagon Sockets %” to %4”, 
a Reversible Ratchet Handle, Speeder Tee, 
Sliding Bar, Universal Joint and three Ex- 


tension Bars. 


Popular Snap-On and Blue-Point units needed in every shop 


Extremely strong though slen- 


déer units that make quick, easy work of 
nuts in hidden or cramped places on all 


modern automobiles. 


666000060 


Straight-Walled Sockets 


SW-1200 Set of Extra. Thin, Straight-Walled Sockets. Double Hexagon. 76” to 1” 
Close-quarter nut turning capacity makes them the most popular type of 


openings. 


sockets with garage mechanics everywhere. 


 & 


No. 8 Universal Joint. 
Slender, Compact. Works 
freely at 90° angle. Fits 
all Master 14” drive units. 


size ever built. Twenty teeth on ratchet gear provides turning action in the closest 
quarters with only a slight handle movement. Wheel and pawl accurately machined 
from finest high-carbon alloy tool steei. 


Master 14” 


drive Flex 
Sockets, made in five pop- 
ular sizes. Note straight 
walled design for close 
corner work. 


No. 71-A Reversible Ratchet 










. Blue-Point Tools are built for practical, everyday use by pro- 
fessional mechanics and their widespread popularity in industry 
is the highest possible recommendation for them. In addition 
to standard Boxocket, Open End, Tappet Wrenches, etc., this 
line covers many special tools for auto repair work. 


The Student School Shop Set —— 
eee 


Every school pupil requires his own text book— 

it would be most impractical for an entire class to hate 
attempt to study in turn from two or three copies. 
Each student of Drafting likewise needs certain 
individual drawing instruments for efficient work. 
Similarly, it is just as important that each student 
in the auto mechanics shop be equipped with an 
individual set of the most basic and essential 
wrenches. This need is recognized by School Shop 
Instructors who have approved the Snap-On Stu- 
dent Set of matched units as solving an otherwise 
perplexing and costly problem. In many cases the 
student prefers to own this personal set, consisting 
of a combination Sliding Tee and Offset Handle, 
an Extension Bar and the six most needed sizes 
of Sockets. 


School Shop Toolroom Assortment 


A popular binati of tehed units fully sel 
forming the socket wrench equip t of gr service in the 
average school auto mechanics shop. The seventy-seven units 
offer an almost unlimited number of wrench combinations for 
every type of hook-up needed. 

Units in greatest demand are duplicated according to the need, 
a most desirable feature where tools are checked in and out of 
















77 Snap-On Wrenches as illustrated, 


the toolroom and the largest possible number of Longe 3 com- Ws COUN Rs ia venntbie kc tun cesoed $57.80 
binations are wanted at one time. Please note that while we 2 
recommend this set for the average shop, we will make up Special School Price (when sold as a set) 

1 i t for educational purposes only........... $43.35 





special selections to suit any parti q 






* Set Contains 13 Tool 


No.:25-C 
Nut Spinner Set 


Handle provides an Offset, long Speeder 
Tee or Ell Wrench. End of handle broached 
with 14” square for Ratchet or Sliding Bar attach- ne 
ment. Twelve straight-walled double hexagon sockets 7A, 
to 1” sizes. Covers more jobs for its size than any other socket set made. 


No. 56 Midget Set 
Eight Hexagon Sockets 346” to 
Ag”, two Square Sockets 14” and 

6”, Ratchet, Speeder Tee, Slid- 
ing Tee, Ext., Bar and Insulated 
Handle. Excell for electrical 
carburetor, radio and other small 
work, 


Dual Ratchet Wrenches 


A diff it sized ing on each end. 


Open End Wrenches 
BPR-8 Set Blue-Point ‘“‘Supremes.” 
Five ding impr ts: — 
Thinner head design—Narrower jaws 
for close corners—Lighter Weight— 
Better, tougher steel — Distinctive 
modern design and finish. %” to 
1h” sizes. 








Handy for manifold nuts, body bolts, 
ete. Strongly constructed and with very 
free working ratchet action. 








A-50 Stud Remover. Operates 
on a gear principle and de- 
velops tremendous gripping 
power, yet releases the stud 
quickly and easily. 





Tappet Wrenches 


and bal d design, better 
steel, lighter weight and thinner heads. 
A new development that puts Blue- 
Point “Supreme” Tappet Wrenches in 
a class by themselves. Built for pro- 
fessional work, they embody every 
advanced feature in construction, ma- 
terial and workmanship. BT-8 Set, 
Ye” to i” sizes. 


Snientié 





Ratchet action reverses in- 
stantly by moving a conven- 
ient thumb lever. Designed 
to be the strongest and most 
practical tool of its kind and 
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Snap-On Tools, Inc.—Continued 
Boxockets — "X" Type 





for el places and clearing obstructions — Ideal for mani- 
fed. pote rod, main bearing work, etc. Same size double 
hexagon opening both ends provides maximum handle efficiency. 


"XD" Type 


Straight-handle Boxocket Wrenches with 


Dwarf Boxockets 
Each end offset to clear obstructions and 
two sizes on each handle. Made in several 
popular and needed sizes. Handy for car- 
buretor, universal joint, generator, manifold 
work and other close quarter jobs. 


Combination Type 


° < 


0 End and a Boxocket End of the 
a yo en each wrench. Made in two 
styles—iong handle and short handle, and 
in the most popular sizes. 


Blue-Point Supreme” Chisels and Punches 


Professional use demands a chisel that will cut bolts, cast iron 
and steel without damage to the cutting edge, yet tough enough 
for use as .a wedge or lever. Blue-Point “‘Supreme”’ Steel con- 
tains these and other properties not found in other makes of 





Chisels or Punches. Above all, the danger of flying chips is 
entirely eliminated. See catalog for various types and sizes. 


Hammers and Screw Drivers 

ly designed and 
bal d, with handles of 
felected seasoned hickory. 
Heads securely anchored. 
Made in 12 sizes. 





A quality line of Ball Pein H 





| 





Blue-Point “‘Insuloid”’ Screw 
Driver shown is one of the 
most popular units. Blade designed to withstand hardest service—handle insu- 
lated composition. See catalog for descriptions of this and other types. 


‘Vacuum Grip Pliers 





Famous among mechanics for their high quality, 
strength and durability. Cut at left shows No. 
137 Heavy Duty General Use Plier and No. 196 
Needle Nose Plier. No. 9 Packing Nut Wrench 
shown above turns any shaped nut, rod, bolt, 
ete. Grips like a pipe wrench. Many other 
plier types shown in catalog. 


Bolt Cutter and Nut Splitter 


Cutting power exceeds that of any other bolt cutter of similar size on the 
market... Handles hammer forged 
—will not bend or snap. Four 
types of Cutting Blades and a 
Nut Splitter Blade interchange- 
able on one handle. 








head — id bstruc- ¢ 
tion phate San o* =. ie becues and hard service. Blue-Point 
direct pulling power. Different size each end. Valve ae 
XD-6 Set, 12 sizes, ‘4e” to 1”. pring 
Compressor 
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Ford, Chevy and Buick Tools 
Special purpose tools designed to simplify difficult jobs on 
these cars are too numerous to describe here — write for 
catalog. ; 






Valve Grinder 


Sturdily built and smooth 
in operation. Machined 
gears. Rapid oscillating mo- 
tion. ‘A real tool for long 






CF. 








Stronger, slim adjustable jaws for 
all types of motors. Cam lock 
holds spring compressed. Easy 
to use—simple to adjust. 





No. 310 Feeler Gauge 
Finest Swedish Steel 


Blue-Point Wire Brushes 





Made to outlast any simi- 
lar tool on the market. 
High quality selected 
crimped wire, metal bound 
to prevent bending and dangerous chips from breaking loose. 
Hand brush fitted with scraper blade, replaceable head. 


Wheel and Gear Pullers 


No. 4567 Universal Stud Bolt Type Wheel Puller— 
fits all stud bolt circles om passenger cars and on 
many truck models. Simply move the jaws to the 
correct position and attach the bolts. Other types 
available for Threaded or Grooved Hubs. See our 
catalog. 









Blue Point Gear Pullers, Bearing Race Pullers and 
Universal Puller Tools are essential units in every 
shop. Take all bearings and races, pinion and axle 
shafts, timing gears, bushings, grease retainers, 
flanges, ete. Full descriptions in our general catalog. 


Tool Budget Plan 


With the information obtained through a careful survey of school shop require- 
ments we have prepared fourteen distinct Tool Lists or Budgets ranging in 
price from $25.00 to $250.00 and containing the most useful selection of tools 
obtainable for any given amount of money. These Budgets, however, are 
simply suggested sets for average shops and we are glad to make up special 





selections to suit particular shop requirements. 

A representative from our nearest branch office would be glad to assist you in 
making such selection and to give you complete information regarding the 
Snap-On School Shop Budget Plan and special discounts. There is no obligation 
on your part and we invite you to ask for this helpful, friendly service. 


Write for this New Catalog 


Space here only allows us to show a small number 
of the standard and none of the special tools in 
the Snap-On and Blue-Point lines. There are liter- 
ally hundreds of other dependable, high quality 
units, just as important, illustrated and fully de- 
scribed in our regular catalog, a copy of which we 
are anxious to send you together with detailed 
Budgets. It places you under no obligation and we 
suggest you write for them immediately. 





Genuine Snap-On Wrenches and Blue-Point Tools,can be purchased only through 
our own Sales Branches listed. Advise your Purchasing Department accordingly. 




















Albany, N. Y......... 102 Quail St. Detroit, Mich......... 4450 John “R” St. Pittsburgh, Pa........ 7250 Kelly Blvd. 
Atlanta, Ga........... 10 North Ave., N.W., Indianapolis, Ind..... 933 N. Illinois St. Richmond, Va........ 606 W. Broad St. 
Baltimore, Md........ 2218 Greenmount Ave. Jacksonville, Fla...... 119 W. Ashley St. San Francisco, Calif.. 276 Golden Gate Ave. 
Boston, Mass......... 510 e St., Allston Dist. Kansas City, Me...... 2516 Grand Ave. Seattle, Wash......... 110 Broadway, N. 
Brooklyn, N. Y...... -1649 Bedford Ave. Los Angeles, Calif... .1845 S. Flower St. St. Louis, Mo.........2647 Washington Blvd. 
Buffalo, N. Y........ 193 Utiea St. Milwaukee, Wis....... 2417 W. State St. Syracuse, N. Y....... 111 W. Taylor St. 

—— Fae 2025 MichiganBlvd Minneapolis, Minn. ...1218 Harmon Place Toledo, Ohio.........1012 Jackson St. 
Cincinnati, Ohio... ... 1120 Race St. Montreal, Que........ 1008 La Gauchetiere St., W. Toronto, Ont........ 54 Dundas St., West 

Ohio 2438 Euclid Ave. Newark, N. J......... 429 Central Ave. Vancouver, B. C...... 1152 Howe St. 
 teeEe 107 N. Monroe Ave. New York, N. ¥ 7 Lenox Ave. 

Dallas, Texas..,...... 2809-11 Main St. Omaha, Neb.......... 2041 Harney St. Export Department, Snap-On Tools, Inc., 
Denver, Cole......... 17 E. Fourth Ave. Philadelphia, Pa...... 1705 Fairmount Ave. 59-61 Pearl St., New York, N. Y. 


Factory and Main Office 
KENOSHA, WISCONSIN 


SNAP-ON TOOLS - - 
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Name and Description | No. | Name and Description No.. | Name and Description | No. | 
Micrometers WOE GA ove Pet es Tap-and-Die Sets 
Outside, 0 to 1 in............. Valve seat, sets............... Machine screw................ 
CU, SO sine hee tes Saws SAR 3 ts... 
Outta. S204 ti... oo. 3. os Hack, frames, 10-in., adjustable USS. 14 Fe eaasc: 
Inside, 1% to 6 im............. Hack-saw blades, 18-, 20-, and TW Teel’, OS. ce. 
Molds 24AOMEE Gens S03 so ook eee ee Tool Kit, metal box or canvas roll, 
NE MIDS asp Soiceuteksna + dene WN sy ccc as ods Ven eo CMY soc. ss  cemess 
ne Peer ce Scales Twist Drills (extra sets), selected 
Beery CHER... 25. 265 55 50S: Steel, 6-in., graduated 1/64 and S9EG ss. cis Shaws tee 
Ween Wek. 8c 5 ees 27000 ONS 5s. sos naeeees Valve 
bee “Wee. os. aaa S Steel, 12 in., graduated 1/32 in. Grinders (hand)......./...... 
TNE cvcicec es haba eutetacon’. ss Scrapers Spring lifters................. 
Pipe Taps, %, 4%, %, and % in eg EE RE Le Wrenches 
Pliers Carbon, sets...............4.. Adjustable, 18-in.............. 
Combination, 6 in............. Screw Drivers Adjustable, 12-in.............. 
a ee en WB oc ig aes 0s aca ee ee Adjustable, 10-in......:....... 
owt Res isis. 5... 20. oes ae Oe Psi tkaies seats OS Adjustable, 8-in............... 
Pullers Small Combination............ Ignition 900.5, iscss seasdecus 
Bete 65a ees ee Screw Extractors, sets........... Pipe, 10-, 14-, 16-, and 18-in., 
CEE. 0a a con eins kok mann Ic eS op@ais toasters bsekein aa... <a eeee es 
Wheel, hub type.............. Snips, tin, 3-in. straight and 3-in. Dien enthet..... ieecn a 
Punches curved, BOER roused ctesteske Socket sets large assortment with 
EE Oe Soldering Coppers; 1-,2-, and 3-Ib.| = | cage 6d. g ccc cen cccucce 
Taper pin (sets)...........-.. _Wwith handles, sets ......-..-. OTE IRE Stabs In I 
Blacksmith (sets)............. Spring Spreaders..............-. Speed wrenches............... 
PE as 000 xoduren esac Stamps : Standard end Rg 4k in. to % 
Reamer, spindle bolt............ Figures, 3/16-in., set.......... in., USS. and S.AE......... 
Reamer Sets Letters, 3/16-in., set........... Valve-tappet ah sets. . 
Piston pin, %4 to 1% in....... 
Supplies 
Name and Description | No. | Name and Description No. 
Acetylene Gas, in drums, for welding................. Machine-screw, selected sizes, in lots of 100 each.... 
PE ora e ss 4x0 ss you dines vedy oL DORON bets « siiel Wing, selected sizes, in lots of 100 each.............. 
BI IIE ig 6 0.5: Sin fis Dea eRU es APOE oes eet Oil 
Eons. Saxe ih TT AT sc A oes. Cylinder, light, medium, and heavy................ 
er OA 5 Se Sos hes WE sca has bir ie 5c 5 od coannbleteda soo) seUbeaae 
Bearing COmpemed, GUMS 638 55.6.6 PORES se cee is Penetrating, PO NL ETE TEOMA TEN Eat 
Bolts Oxygen in drums for lead burning.................... 
Machine, selected sizes, lots of 100 each.............. Pig Sia FR ae OR eh Raa ee tea es 
S.AE., selected sizes, lots of 100 each............... Piston-Ring Compressors... ........6206 ccc cccceeeeee 
Stove, flat or round heads, selected sizes, in lots of 100 Radiator MOG. sic 606 555 68 a aS aa Cae 
WOE os cdc ccc iswacar eines os tend eee Rivets, brake-lining, 5/16, %4, and % in. long. Sete of 
ee Fas F6-: CU india... ae sek 100s GRRE i.0 6s Nha Se RR ak Sach Uo 
Brushes Sandpaper, Nos. 00, 0, 34, and 1, quires each.......... 
IE occ ack ded viccdcdydcacene’ <1. 0-00 GiaeeeRen aes Screws 
EN ies so nots a hc sacis exe \ 0m help ROGIER ES Flat-head or round-head, iron or brass. Selected sizes 
NID, 5 a v.cinin 5ie/s.4 519. 5:5.0\nnsc,0 pid enecees hee and kinds, per gross, each.............seeeesee0e- 
IE saan oeaieo FBV eRe oe oo we aecre bie ae Wah eIOS Cap and machine, iron or brass. Selected sizes and 
aos. 5 oic'sin ds on eae Bai Ce ee ae kinds: late of 100. enehis 5.6 e065 Sew visieee eared 
RS a ni walks » m6 Sign wy ee Walatec's ee la Maa Seultie COMMOURE ooo ox oo 5:30 nas ake eee 
Coil-Spring Assortment...........0.060ec cece ewer ees Silt, SRN 5a 0k ESR OR na ae 
Copper Tubing........2cccecsecesssccrcesecsconeces Sila UM ii Foo oor ER 0 63 
Cotter Pins, assorted sizes, pkgs.........-..-++-+--+++- Da | Dic cion. « siis'hsrn nena naa Cena ears cas 
oe ere erie, fire bree are Solder, bar, wire, or self-fluxing wire................+ 
Distilled Water, gal............ssesccesssceececcceees Sena RNR oon SES aS sw clas ea amie 
DN Ba oes < Scin so Seiden sete ea ke he Se ee dedeey Spalter, tor: tonal: Wee. 6c REARS ss SETS 
Fe) Ee ey aren: Cree ne Siamitta, Ti Ws ie orcas cosas ccc cahewaues 
Emery Cloth, Nos. 00, 0, 12, and 1, quires each........ GRMN ao cree ces sso bce scope swan 
Enamel for Auto Painting...........0cccceceeseucees Tacks and Staples, for upholstery.............-...... 
Gaskets Tire 
Copper asbestos............--ceeceseeeeeeeeneeeees Cit ers... eadcdanbawedans 
Ce DOR, 52) 5 os hens Saco ses cle eke eee pee ge ai i's soos claacenerean 
WE 58S. 60.3510 Meee eRe tes evs ee tne cins eae RN NEN WUNe oa. a5 po + oo cakes beenes sams 
CII aia wees oxncsis Sino k op hoe ROLE Spee Naas eee Dae ee Patching cement................seeeeeretereeceees 
Oa. re es Petar ea oD Pann ep ene oie GN Sco aie bv ole hy cclbbaeve oar ie Wakes 
GME ae oss stwcing 5005s be steetay esa onis define sett PR ee. Sa 
Keys, Whitney, assorted..........+++0+s0eeeeceeeeeee TH as. «as os. ss inn ncperncabenueneen 
DRONE, We vine se ako ce ca cegeeseeetec sites Wits 2s io oda ns 8 ess 
DE CRS GA TES rien s 30 Kaa SKS EMANATE ONS des Oe Valve-Grinding Compound, coarse and fine, 8-oz. cans. . 
Embeladil; Ce 260: ec es oes come si bwekes Washers 
Nate: TOES. iis 6-65 bss (ee he nie Cees Lock, assorted Sizes... .... 0... .sigeeasesseers sees 
Nuts Wrett HOG. ok 5a 6 ois os ons con sepa eeaaee ste" 
SM.E., castellated, square, hexagon. Selected sizes and Wate; This eS. si CE EERE 
kinds; Tote: of 200 Geis. sais 6 bos 6 oe cect dense Wire 
U.S.S., square and hexagon. Selected sizes, lots of 100 | | #£Primary, ft..............c. ec ecee eee ener ee eeeeees 
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SCHOOL SHOP ANNUAL 


Drafting Equipment and Supplies 


Teachers and supervisors ‘may find these maximum lists help- 
ful in checking their inventories or preparing their budgets. 




























































































Name and Description No. Name and Description No. Name and Description 
a 
Adjustable-Curve Ruler ...... Drawing-Board Supports, to be Steel Scales, 12”.........3.... 
eam Compass .............- set on or attached to wood- Stop Watch, for mechanical- 
Bench Brushes ..............-- worker’s bench ............. drafting students........... 
Blackboards Drawing Tables and Stools Table 
Compass, 15”, with locking ROP GUUMORB LS... cc ascccees For ‘cutting and trimming 
device .......sessseeeeese Se SOME oo as cle'araniaye drawings -and: blue prints. 
Drawing set: T square Ink-Bottle Holder............ For disassembling. and reas- 
straightedge, triangle, and Irregular Curves, Nos. 17, 21, sembling. machine parts 
PVOUACOL ... - sevccde ees oe and 24, wood, rubber, or and models .............. 
Permanent or portable...... transparent, each ........... Tapeline 
Blue-Print Lettering Angles ............. 100’ steel, for architectural 
Frame or machine.......... Lettering Pens, assortment of SEDMRD- 5... Caducuee od V6 0% 
Washing trays or washer.. eee Pie kk sins dis'e © <' 3 50’, steel or metallic........ 
Paper tube, air-tight........ Level or Transit, builders’, for Tool Box, containing 1 ma- 
Drying Rack or Dryer...... architectural students ....... chinist’s hammer, one 6” ad- 
Bookcase, for reference library Leveling Rod, for use with the justable wrench, one 6” 
Cabinet NN LES eae: screw driver, one pr. 6” com- 
For filing drawings......... Machinists’ Combination Set, bination pliers ............. 
For storing drawing boards. TT SE Se ee oem Triangles 
For storing drawing instru- Marking Pins, for use with 30-60-deg. 14” transparent.. 
MR 'o-<'s'0 60s os ob neh nae measuring tape, for archi- 45-deg. 10” transparent..... 
For storing models......... tectural students............ Triangular Scales, civil engi- 
ipers Micrometer, 1”, for mechanical- neers’ type, 12”..........++. 
6” inside and outside, each.. drafting students ........... T Square 
8” inside and outside, each.. Oilstone, 3” case.............. Adjustable or fixed head, for 
I BE oa oe o's S84 Os large drawing board, or 
Feather a. 352552006 35.3 Parallel Rules................ straightedge with parallel 
Chait tt WRU ska ioc as is SI. Soc. bs 5. ce cece rule attachment for large 
Dividers, proportional........ 8 SEES SRD ee drawing boards........... 
Drafting ma and acces- Shears, for trimming blue Wall Charts, lettering, decimal 
nn CO Ene RS eT as prints and drawings........ equivalents, etc., each....... 
Draftsman’s Steel Protractor.. Speed Counter, for mechanical- PE eos bs bodes bce esnn'e 
Drawing Boards, large........ drafting students ........... 
Drafting— Small Equipment 
To be provided by, or for, each student 
l 
Dra Board, size to be Pencil Compass .............. Slide Rule, 10”, as specified by 
specified by the instructor.. Penholder, for lettering pone: Ce INO. onccsccccese.s 
Drawing Instruments, as speci- Pens, assorted, for lettering. . T Square, to fit drawing board 
fied by the instructor, sets.. Protractor, not over 5”....... Triangles 
Erasing Shield ............... Scale, 12” architect’ s, triangular 30—60-deg., 10” transparent. 
Irregular Curve, Nos. 8 and 13, SE Es Satna 5 as eps ecues's 45-deg., 8” transparent...... 
transparent, each ........... 
Drafting Supplies 
Bichromate of Potash, crystals, Cross-section, 834”x11”, Powder, for tracin ng cloth, cans 
TOS 2 i eae WOORER CWb dca cheb asses Tracing Cloth, 30°; ye. 5..%.. 
Blue-Print Detail, 24”x36”, reams...... Van Dyke 
Paper, 36” wide, yd......... Drawing, 24” x36”, reams.. Fixing salts, 4-0z. cans...... 
Writing fluid, bottles er es Isometric, 7 “x10”, sheets.... yt wt Fee 
Paper Tracing, 36”, yd. bees sb adoes Writing fluid, 2-oz. bottles.. 
Drafting — Additional Supplies 
To be provided by, or for, each student 
Erasers Ink Pencils, drawing, HB, 2H, 3H, 
ane bxsiie ai «b.0k eb eee Black, waterproof, 3%-o0z., 4H, and 6H, each........... 
BE eG os psiic se beeen BONNER diced. caseccnesse Pencil-Pointer Pad............ 
gph 2 pa aR Colored, if required, ¥4-02., pe OS EE ee 


bottles of each color...... 











The most 
widely 
used 
text 
of its 


kind 


New 
3d 
Edition 












Already 
bes use New 
in more icin 
than 
500 
school Sit 
systems problems 








French and Svensen’s 


MECHANICAL DRAWING 


for High Schools 
A text with problem layouts 


$1.50 





A complete textbook and a complete problem 
book for a two-year course in one volume. 





Chapters shortened into workable classroom 
units. 





Represents in textbook form the best pedagogy, 
the best methods of progressive teachers in 
the field. 





Please keep in mind also French and Turnbull’s 
Lessons in Lettering, Books I and II, $3.60 
per doz. 





ON-APPROVAL COUPON 


McGRAW-HILL BOOK COMPANY, Inc. 

330 West 42nd Street, New York 

You may send me a copy of the new third edition of French and 
Svensen’s MECHANICAL DRAWING FOR HIGH SCHOOLS, 
$1.50, om approval. I understand that I am to return this book 
after a reasonable period of examination, unless I either notify 
you of my intent to adopt it in my classes or remit for it. 





Sigued 
Addr 
Scheel 

















I.A.V.E. 2-1-35 


Official Position____.._ 
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Study effect of an inductance in 
a.c. and d.c. circuits. 

Connect and run a shunt motor. 

Study the voltage drop in 
a line. 

Study the use of fuses. 

Make an extension cord. 

Do other production jobs as 
time permits. 

Vocational Electric Shop I 

Study fundamental principles, 
resistance current and volt- 
age. 

Study properties of conductors 
and insulators. 

Connections of voltage supplies 
in series and. parallel. 

House wiring, knob and tube, 
BX and conduit. 

Study properties of a magnetic 
circuit. 

Study power and energy con- 
sumption. 

Heating principles. 

Distribution systems. 

Switchboards, — control 
protective apparatus. 

Vocational Electric Shop II 


and 


Motor principles. 

Performances tests of each. 

Types of d.c. motors. 

Methods of connecting. 

Starters. 

Windings. 

Types of a.c. motors. 

Types of windings used. 

Starters. 

Methods of connecting. 

Vocational Electric Shop III 

a.c. principles and apparatus. 

Inductance, capacitance. 

Reactance. 

Impedance. 

Ohm’s law for a.c. circuits. 

Power factors. 

Single-phase and polyphase 
circuits. 

Alternators and transformers. 

Principles and testing of each. 

Distribution systems. 

Vocational Electric Shop IV 
The fourth semester has no 

definite work outlined, but the 

boy has a chance to specialize 

in any line of work he chooses 

during this time. 





Generator principles, d.c. and 
of od 





Our Supplement 








NAUTICAL WEATHER VANES 
C. E. Bradley, Fall River, Massachusetts 
(See Supplement No. 305) 

A distinctive nautical weather vane that is_properly con- 
structed and mounted makes both a useful and ornamental 
accessory at the summer home, and is especially desirable at 
the camp on the shore or sea, or lake, or river. When made 
of softwood, the ships shown in Supplement No. 305, afford 
fascinating and interest-retaining projects for bench classwork. 
These weather vanes are especially useful as pleasing “extra” 
projects for students who complete the regular class assign- 
ments in shorter time than is required by the majority of 
the class. 

The initial operation consists of making a cardboard tem- 
plate of the design selected. This is then transferred to the 
white-pine stock. The shape is sawed out, rounded, and 
tapered at the ends, and finally sanded smooth. The mold- 
ing, trim, and rigging are then added. 

After carefully painting and varnishing the vane in accord- 
ance with true maritime traditions, the effect is quite 
attractive. 





SchoolShopEquipmentNews 








ISSUE NEW ATKINS HOME WORKSHOP BOOK 
E. C. Atkins & Company, Indianapolis, Ind., has issued the 
fourth edition of the How-to-Do-It Book for home workshops. 
The booklet contains instructions, drawings, and photographs 
of a variety of projects for the school and home shop. The 
material will be found useful in planning and building a shop, 
a workbench, and a wall tool cabinet. The various types of wood 
joints, also are described. 


NEW HOLD-HEET PYROMETER. LANCE 
The Russell Electric Company, 364 West Huron St., Chicago, 
Ill., has issued an illustrated circular, describing its new “hold- 
heet” pyrometer lance. This portable hand instrument will be 
(Continued on page 40A) 
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HE K & E MASTER DRAFTSMAN CONTEST 

has created new interest and enthusiasm in hun- 
dreds of mechanical drawing classrooms. It ties up 
closely with the program of the Department of Second- 
ary School Principals of the N. E. A. to commemorate 
the three hundredth anniversary of the founding of free 
education in the secondary schools of America. 


This unusual contest carries the student back to 1635, 
creating imaginary situations as fascinating and in- 
triguing as those of Mark Train’s celebrated Con- 
necticut Yankee in King Arthur’s Court. It requires 
the student to originate modern adaptations of interest- 
ing, seventeenth century methods and objects. Contest 
closes March 15. There is still time to write for project 
sheets for classroom distribution. 


KEUFFEL & ESSER DRAFTING MATERIALS 
also create student enthusiasm that will gratify you. 
Long experience in the manufacture of high grade 
drawing materials, slide rules and engineering equip- 
ment has been of immeasurable aid in the production of 
drawing materials for school use that incorporate many 
of the same admirable features but which can be offered 
at prices within the means of all students. 


NEW EQUIPMENT 


At this time many supervisors and teachers are giving careful consideration 
to the purchase of new mechanical drawing equipment. Keuffel & Esser 
Co. can fill your requirements from a wide variety of quality drawing 
materials representing the development of years of study and cooperation 
with school authorities. Inquiries are invited on all types of equipment. 


KEUFFEL & ESSER CO. 


HOBOKEN, N. J. 


NEW YORK CHICAGO ST. LOUIS 
SAN FRANCISCO MONTREAL 


Drawing Materials Slide Rules 
Surveying Instruments 





Measuring Tapes : sraetAey 
; OPERAT A 
“Us The SUE gun 









KEUFFEL & ESSER CO. 

300 Adams St., Hoboken, N. J. 
Kindly send me (check material desired) : 

0 Full details of the K & E Contest and the three attractive project sheets; 


O Your 12- booklet, ‘‘Drafting Materials, Their Care and Use’”’ and your “Manual 
of the Slide Rule’”’; 


0 Classroom wall chart on the Contest; 
0 Catalog, “Drawing Materials for High Schools”’. 























, the early days of 


industrial education and vocational arts in 
America, HIGGINS’ DRAWING INKS have piayed an 
increasingly important and dependable role. 


Recent years have witnessed the participation of thousands 
of students of mechanical drawing in the HIGGINS’ 
AWARDS CONTESTS. Planned by Jos. H. Constantine, 
past president of the Eastern Arts Association and na- 
tionally known authority on vocational education, the 
projects which have made up this most interesting series 
of merit awards have materially aided many teachers and 
supervisors in providing a fresh viewpoint and in stimulat- 
ing student enthusiasm and proficiency. 


WRITE FOR PROJECT SHEETS AND 
AWARD CONTEST DATA 


This year’s contest is again a part of the group of national 
“Scholastic Awards” which have been officially endorsed 
by the Department of Secondary School principals of the 
N. E. A. in the celebration of the 300th Anniversary of 


the Founding of Free Education in 

S pecify— aon 
HIGGINS’ DRAWING INKS 
by Name and Color! 


BLACKS 
General (Soluble) Waterproof 

COLORS 

All Waterproof 

Carmine Light Brown Emerald Green 
Scarlet Orange Blue Green 
Vermilion Chrome Yellow Blue 
Brick Red Lemon Yellow Indigo 
Dark Brown Neutral Tint Violet 


White 





CHAS. M. HIGGINS & CO., inc. 
271 Ninth St. Brooklyn, N. Y. 


Manufacturers of Quality Inks and 
Adhesives Since 1880 
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(Continued from page 38A) 
found useful for checking temperatures in all cases where a wall- 
type pyrometer is used. For general use, it has the additional 
advantage of portability. It is unequaled as an exploring instru- 
ment to gather heat data in chemical and industrial processes. As 
a “trouble shooter” and check tester in pyrometer installations, 
it is unexcelled and its low price makes its immediate adoption 
highly advisable. 





The firm is equipped to furnish different types of thermocouples 
which are available for special applications. A special silver con- 
tactor disk enables the taking of quick, accurate readings in ex- 
ploring surface temperatures on various appliances. 

Complete information will be furnished to any shop instructor 
upon request. 


PONY “C” CLAMPS 
The Adjustable Clamp Company, 424 N. Ashland Ave., Chi- 
cago, Ill, is now marketing a pair of miniature Pony “C” 
clamps. These uséful little clamps come in two sizes—the one 
having a maximum opening of 1 in., the other of 2 in. Both have 
a depth of throat of 1 in. 





The frames are sturdily made of malleable iron. They are 
cadmium plated to protect them against rust. The screws are 
accurately cut, and the turned steel swivel is securely riveted 
to them. 

A loose-pin handle provides ample leverage for firmly gripping 
anything to which the clamp is applied. 


ANNOUNCE NEW WADE SKETCH PAPER 

The Wade Instrument Co., 2274 Brooklyn Station, Cleveland, 
Ohio, has announced the development of a new line of sketch 
papers for school-shop use which embody a number of improve- 
ments. 

The first is a new isometric-lined sketch paper, printed in green, 
with. all axes spaced 1 in. apart and with subdivisions of %4 in. 
The paper has no useless or confusing cross lines, the height is 














measured on the vertical axis, the length on one isometric hori- 
zontal, and the width on the other. With this paper perfect iso- 
metric drawings may be quickly drawn freehand to any scale 
and in three dimensions. 

Another type is the liried sketch paper, on which perspectives 
of any subject may be quickly drawn with the aid of a 12-in. 
straightedge. The paper is printed green, showing a transparent 
square prism, and each-edge graduated 1 in., % in., and 4 in. 
in perspective. Sketches may be made to any scale, direct from 





(Continued on page 42A) 
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“Comes nearest to my idea of a textbook 
in the essentials of drawing | have ever seen.” 


ARTHUR R. MASON, Supervisor, Jackson 
Public Schools, Jackson, Michigan 


‘ 


BASIC UNITS IN 
MECHANICAL DRAWING, Books | and Il 


By RANDOLPH PHILIP HOELSCHER 


Professor of General Engineering Drawing 


and ARTHUR BEVERLY MAYS 


Professor of Industrial Education 
Both at the University of Illinois 


The adoption list for ‘““Hoelscher and Mays” has grown tremendously. Book I appeared in May, 1933 and 
already 120 schools are using it in quantity. Book II, published in June, 1934, was adopted by 32 schools 
for the fall semester of 1934. These two books sell themselves. 


There must be a reason for this immediate popularity. Prominent teachers everywhere endorse “Hoelscher 
and Mays” for: the division of material into teaching or learning units, rather than the conventional 
chapters; the graded questions and problems; the selection of the subject matter of the units, their length 
and grouping; the illustrative line drawings; the emphasis on individual creative thought on the part of 
the student; the thorough treatment of the fundamental principles of mechanical drawing, together with 
the inclusion of units on some specialized applications which are of direct practical value to the student; 
and, above all, for their sound pedagogical basis. 


Book I: 289 pages; 6x9; $1.60 Book II: 277 pages; 6x 9; $1.60 





Two Interesting Comments 


“As a teacher of trade drafting I wish to give this text my hearty endorsement. 
This has long been my idea of what a drafting text should be—especially the feature 
of questions and problems at the end of each chapter or basic unit of instruction. 
This text will fill a long-felt need for better organized instruction material and will 
prove a valuable aid to the teacher and student alike.” 


STANLEY S. RADFORD, Arthur Hill Trade School, 
Saginaw, Michigan. 
e 


“The book is as complete and accurate as any one of its kind that I have ever seen. 
The questions and problems outlined at the close of each. chapter is a feature that 
I think is very desirable and should prove very valuable to any student or teacher 
using che book. I regard the publication as a distinct step in advance over anything 
we have had up to the present time and should be in the hands of all teachers and 
students doing this type of work. The price of $1.60 was a pleasant surprise; I don’t 
see how you do it.” 
WAYNE WETZEL, 
Western Illinois State Teachers College. 











John Wiley & Sons, Inc. 


440 Fourth Avenue, New York . 
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Here 
is a 
NEW 
Text on 


ELECTRIC METERS 


This new book has been published in response to 
a definite school demand for an elementary text 
that will give the student a working knowledge of 
the various types of meters so he will understand 
not only kow to operate, but also how to use and 
care for them. The volume deals with A.C. and 
D.C. meters, measurements of power and resist- 
ance, watt-hour meter reading and testing, and 

aphic meters. Written by Richard R. Ranson, 
Erperimontel Department, Cutler-Hammer, Inc. 
Price $2.00. 


Sent ON APPROVAL 


Electric Meters, or any of the following recent 
texts, will be sent for 30 days on goer ex- 
amination. Please give name of school and school 
connection when ordering to insure prompt de- 
livery. 


Automobile Service Engineer 
Shop Management $1.50 Custodian Manual $2.50 
Television 2.00 Practical 
Pattern Making 1.75 Mathematics 2.00 
Forging 1.25 Storage Batteries 1.50 


American Technical Society 
Drexel Ave., at 58th St. Dept. HS37 Chicago, Ill. 














Factory Office, P.O. Box 1095 Philadelphia, Pa. St. Louis, Mo. 





DRAWING TABLES 


grawng uanaiacs F, WEBER CO. 


Established 1853 





Baltimore, Md. 
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(Continued from page 40A) 
the subject, and any point in the prism may be quickly and 
accurately located. The paper is made in two sizes, 8 by 13, and 
13 by 16 and will be found useful by architects, artists, drafts- 
men, and students. 


NEW DRAFTING-INK BOTTLE 


The Eugene Dietzgen Company, 2425 Sheffield Ave., Chicago, 
Ill., have just marketed a new improved drawing-ink bottle. 

The draftsman will find that the bell-shaped cork of this new 
bottle can be withdrawn easily from its bell neck. Furthermore, 
that the cork will always make a tight closure when it is again 
returned. The cork, of course, is equipped with the usual quill, 





but its top also has been improved. The new hexagon shape given 
to the top prevents it from rolling off even an inclined draft- 
ing board. Only those who have crept around under drawing 
tables recapturing an escaped ink-bottle cork of the old type 
will fully realize what this improvement ineans. 


SPECIAL CLAMP EQUIPMENT 


The Hartford Clamp Company, Burnside, Conn., has produced 
a number of special clamping devices that will be very useful in 
the school shop. Among them are the deep-engagement clamps, 
edge-clamp attachments, and the miter clamp. 

The deep-engagement clamp has a new locking device, which, 
when pressure is applied, instantly locks and will neither slip 
nor stick. Vibrations set up by hammering or other means will not 
loosen the clamp which, nevertheless, can be removed easily at 
any time by loosening the screw.’ 





The edge-clamp attachment is especially useful for edge gluing. 
With this attachment on hand, the long clamps and expensive 
clamp equipment can be saved for large work. The attachment, 
therefore, prevents cumbersome and awkward working set-ups, and 
saves both time and labor. It is easy to handle, quickly adjusted, 
and comes in two sizes. 

The miter clamp is equally efficient and useful on work requir- 
ing pressure to be applied on miter joints. 

(Continued on page 49A) 
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| POST’S 
Complete Line of Drafting Instruments and Materials 


A set from the “Junior Line”’ No. 97130—Complete with velvet lined Pocket A set from the “Student Line” 
ae ; book style case, one each 4344” and 534” ruling 
pens with releases, 344” bow divider, 34%” bow 
pen, 5%” plain divider; 534” compass with fixed 
needle point leg, divider part, pen part and 
lengthening bar with straightening device and 
repair vial, List price $7.60, less substantial dis- 
count to Educational Institutions. 
See catalog for complete sets. List prices rang- 
ing from $2.00 upward. 
No. 97110—Complete with velvet lined Pocket 
book style case, one each 444” and 534” ruling 
pens with releases, 314” bow divider, 344” bow 
Set No. 97130 pencil, 334” bow pen, 544” Hairspring divider, 
‘ a Set No. 97110 

54%” compass with jointed legs, pen part, length- 

ening bar and straightening device, List price 

$11.40, less substantial discount to Educational 

Drawing Boards Institutions. 

See catalog for complete sets. List prices rang- Triangular Boxwood Scales 
ing from $2.00 upward. 








No. 97251—Basswood, 34” thick; shellacked, has two drawing No. 97301—Made of best grade seasoned boxwood; machine di- 
vided, guaranteed accuracy, divided Ye, #b, %%, %, %, %, %, 


surfaces. 

List price— ¥%, 1, 1%, and 3” to a foot—List price each $.50. Same sgale 
Size 12x17 16x21 18x24 20x24% 20x26 23x31 maplewood, List price $.42 each. 

List prite each 43 aed “saab 1.22 1.30 1.80 Less substantial discounts to Educational Institutions. 


Less substantial discounts to Educational Institutions. 














Drawing Ink 


T gles and Curves No. 92422—smooth flowing, extra wa- 
terproof, dense and opaque. 
List price % oz. bottle each $ .25 
Y pint 1.95 
1 pint 3.70 
1 quart 6.80 
available in black and twelve brilliant 
colors. Prices subject to substantial dis- 
count to Educational Institutions. 
No. 97746-B No. 97884 
style 6 13 
Made of good transparent high grade celluloid. 
Triangles ce 
No. 97746-A—30 x 60 degree List Dozen 3.40 4.75 
No. 97746-B— 45 degree List Dozen 3.40 4.75 
Irregular Curves ’ 18” 24” 
No. 97884 Style 6 13 i7 No. 97820 List Dozen 3.60 4.50 
List Each , | en Sa Less substantial discount to Educational In- 


Less substantial discounts to Educational Institutions. stitutions. 


Write for complete catalog and Book of Drawing 
and Tracing Papers. 





The Frederick Post Company 


Address All{Mail P. O. Box 803, Chicago. 


Main Plant FREDERICK POST COMPANY Fo. Box $03 
icago, 
Chicago - 2 
Illinois Gentlemen :—Please send me a catalog of your complete line of School 


Drafting Materials and sample book of drawing and tracing papers. 


The Frederick Post of Wisconsin 
125 E. Wells St., Milwaukee, Wis. Name.......... : Position 


Canadian Distributors School..... 
The Hughes Owens Co., Ltd., Montreal Oba. b es SS eee 
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Electrical-Shop Equipment, Supplies, and Motor 
and Testing Equipment 





Teachers and supervisors may find these maximum lists help- 
ful in checking their inventories or preparing their budgets. 
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Name and Description 





No. 


Name and Description 








No. 


Name and Description 











Bench Grinder oc. oss 50 ieakee 














Coil 








Benches OTE SEG APA (3 Gas, 6A” Sian A aki eek ae 
Plain or with drawers, for eeereerrpeerer or Gas, Bien dadrwiacnaks. cvces 
tools and equipment, or MME 26's .n 0 54s bases eee eeee Side-cutting, 6”............. 
with compartments for the Desk Punches, ee Cree 
storing of wiring panels. Teacher’s, with drawer com- Punch, for metal molding..... 
Preferably they should SE pon > Reamers _ 
have electrical outlets..... Chair, to match desk........ Pipe burring, 4” to 1”...... 
Bits Drill Pipe burring, 4” Sr cxic. 
Auger, 4%” to 1” by 16ths, DOOR iio iieis cod Sodtnes Rules 
GUE kncssiesunccuawassites Concrete, 4%”, %", %”", 1”, 48" ZIGZAG.. 22 ois scerccvoes 
Auger, 3%”. 18” long........ WOE sa Sk én a wd ci aoe TB” ZIBERG.. 00 ecescccvvosees 
Drill, for wood, square WOU Ge sh ce ten sicmeetesgun Screw Drivers 
shank, y%” to ¥%”, by 16ths, Portable Electric .......... ' Eee eee eee 
eS RS. CPR RM Twist, sy” to %” by 32nds, ae tee acereccecccsccssevnves 
MIE ocoa5's cn bkeossnes BOC Seis ccccccccvcsesvccw. 1.) hl gop Aae Ines $3 sab peed ane 
Metenmems. 18"... nc6s secs Drill Press shears for cutting metal mold- 
Screw-driver, %4”.........6. Bench, hand or power driven | —=s |__| IMG nc ee ceeceeccccececsccess 
Blackboard Heavy, power driven....... Soldering Coppers, sc sa 
Permanent or portable...... ee ena ee le aan Soldering Copper, electric. 
Blowtorches, 1-qt. size........ First-Aid Cabinet and Supplies. Soldering-Copper Handles .... 
Bookcase Hack Saw Solder Dippers............... 
For reference books, cata- Blades, 10”, 24 teeth per inch. Stocks and Dies, for pipe 
MS son pcsdndeedeae  occvdctaneaeceuncied threads, 4” to 1”..........4 
Sineae, ratchet-type, 8” swing. Frames, adjustable.......... Vises Be 
Bulletin Board................ Hammers Machinists’, 4”.............. 
Cabinets ie OE Me o.. . cinaeates on RE ne ey ag ee 
Wood or metal, for filing Machinists’, ball-peen....... Wrenches 7 
class records, instruction Hickey, %” and %”, each..... Adjustable, 6”.............. 
sheets, drawings, etc...... Lathe Adjustable, 8" ....4-. etseees 
Chairs Engine, 10” or 12” swing, 6 Pipe, 10”, 12”, and 14”, each. 
Tablet-arm chairs .......... OPO WES abel vewen tees Socket, combination, sets... 
Compass Saw................. EE OO ro De 
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Name and Description 


No. 


Name and Description 


No. 


Name and Description 





Armored Cable 
2- > No. 14, single-strip, 
— No. 14, single-strip, 
Rs: cP Eber euses coves ooeeee 
Box connectors ............ 
Attachment Plug ............ 
Battery Acid, 1.300 carboy... 
Batteries, dry cells........... 
Battery-Sealing Compound, Ib. 
pe a re er eres 
BOR CME 6 ct Bicratsscdina’ 
Brads, %”, No. 19, and 134”, 
i Se Se eee 
Brake Lining, 4”x 2” ft....... 
Brushes, carbon, for motors 
and generators .........ee0. 
Burglar Contacts 
QO OUEE cic ee vivecesss, 
Closed-circuit ........escee- 
Bushings 
Loom, No. 1 and No. 2, each 
“Jiffy” loom No. 2.......... 
Buzzers 
Cleats, unglazed porcelain, 2 
WIE cc ksbec'enddansveonvieas 
Clips, test, with insulators, 
Universal, Nos. 22, 23, 24, 
and 25. Each REET eg ee 
Commutator Cement, cans.... 
Conduit 
Busbings, 4%", %”, and 1”, 
GUE (oo ncsd Davin uutidate pes 
Box connectors, for flexible. 








Couplings, for flexible...... : 
nae ot %", %”, and 1” 
Rigid, %4”, 4”, and 1”, ft. 
Na iss 4 5 a6 bis ane Sota 
Condulet 


Fillings, %”, LL, LR, and 
SS Serer 
Covers, 4%”, blank........... 
Door Openers, mortised....... 
Emery Cloth, 14” wide, rolls. 
Fixtures, brass-chain, suspen- 
ESE aA py Se 
Fixture Studs ................ 
Fish Paper, .0125” thick, sq. yd. 
Fuses 
Plug-type, renewable, 
WEEE EN BIND. . oo bes vdieecon 
Cartridge-type, renewable, 
125-volt, 30 amp........... 
Renewals for plug fuses..... 
Renewals for cartridge fuses 


Ground Clamps, 34” to 1”, as- 
NE. 0 5h U as coe sec epueeen 
Hickey Grips, %” and %”, 
WEE: o ckwe wbeea carves eee 
Lamps 


Corben: 220-vollt, 60 watt.. 
Mazda, 10-watt, type B, 120- 
volt . 
Guards, for brass sockets.. 
Leather Nail Heads 
Lugs, 25 and WP RIND 9.002000 
Lumber, 2”x4”x14’, No. 1, 


eee ewes eee ee seers eeee 


eeteeeeees 








be pine, dressed 4 sides, 


Metal, ft. 
Metal, fittings—crosses, tees, 
internal elbows, junction 
boxes, switch bases, key- 
less receptacles, snap 
switches. Each 
—— 2-wire, with capping, 
Spree SITE re eT ee 
“— 3-wire, with capping, 


eee ewer eeeeeeeee 


Nails, roofing, Ib.............. 
Nuts, iron, 4-36, 6-32, 
24, 12-24, 10-32, 14-20, gross 
OS SIERO eR 
Outlet Boxes, 4” square, with 
one round blank cover, and 
one cover with bushed open- 
ing, each 
Pipe oeres. galvanized, Rial é 
.%”", and 1”. Ib. each 
Push “sedans: 
Return-call, 3-point......... 
Single-piece ...........-+++- 
Receptacles 
Flush, duplex............--- 
Porcelain - cleat, 
BEO<VOIE occ ce ccececernes 
Concealed 
COVOCB se pisces ch cae wgmks ows ae 
Resistance Units, 125-ohm..... 
Rosettes, wood .........+-46- 


ee ee 


eee eeer ee eeeeeses 











(Contined on page 46A) 
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General Electric Company 
General Office: Schenectady, N. Y. © 


Sales Offices: Address Nearest Office 


Des Moines, Ia., 418 W. Sixth Ave. Milwaukee, Wis., 940 W. St. Paul Ave. 
Detroit, Mich., 700 Antoinette St. Min is, Minn., 107 S. Sth St. 


February, 1935 


Akron, = 106 S. Salt Lake City, Utah, 200 S. Main St. 
San Antonio, Tex., 201 Villita St. 


St. 
















Cea 39 W Duluth, Minn., 14 W. Superior St Nashville, Tenn., 234 Third Ave., N. San Francisco, Calif. 235 Montgomery St. 
+. 19 St. El Paso, Tex., 109 N. Or St Newark, N. 744 Broad St. Schenectady, N. Y., 1 River Ra. ~ 
Ala., 600 N. 18th St. Erie, Pa., 10 E. Twelfth New Haven, Conn., 129 Church St. —_. Wash., 821 Second Ave. 
140 Federal St. Wayne, Ind., 1635 Broadway New Ori ie. '837 Gravier St. Spokane, Wash. 421 Riverside Ave. 
est St. Fort Worth, Tex., 408 W. Seventh St. New York, N. » 570 Lexin: Ave. Springheld, Ill., 607 E. Adams St. 
20 W. Granite St. Grand Rapids, Mich., 148 Monroe Niagara Falls, Nn "Y., 201 Falls St. Springfield, Mass., 116 Liberty St. 
Ia., 203 Second St., S.E Ave., N.W. Oklahoma City, Okla., 119 N. Robinson St. Syracuse, N. Y., i113 S. Salina St. 
‘a., 304 Capitol St 338 Ann St. Omaha, Nebr., 409 $. 17th St. Tacoma, Wash., 1019 Pacific Ave. 
N. C., 200 S. T St. ‘ex., 1016 Walker Ave. Philadelphia, Pa., eA Locust St. Toledo, Ohio, 405 Madison Ave. 
S. Clark St. ind., 110 N. =— St. Phoenix, Ariz., 441 W. Madison St. Trenton, N. J., 143 East State St. 
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Canada: Canadian General Electric Company, Ltd., Toronto 


Hawaii: W. A. Ramsay, Ltd., Honolulu 


Motor Dealers and Lamp Agencies in all large cities and towns 
DISTRIBUTOR FOR THE GENERAL ELECTRIC COMPANY OUTSIDE OF THE UNITED STATES AND CANADA. 


INTERNATIONAL GENERAL ELECTRIC CO., INC. 


New York, N. Y., 570 Lexington Ave. 


G-E Educational Service 


The General Electric Company is deeply interested in education, 
as it recognizes that the future welfare of industry, and of the 
country as a whole, depends upon how well the students of today 
are trained for the work of tomorrow. It is the policy of the 
Company to aid the faculty and students of our schools and col- 
leges in every way possible. To this end, Company publications, 
motion-picture films, illustrated lectures, etc., are made generally 
available without charge. 


General Electric engineers will be glad to recommend apparatus 
to meet your special conditions if you will give them details such 
as: Type of course, number of students, laboratory or shop space 
available. money at hand for equipment, etc. Further than this, 
liberal discounts from the regular commercial prices of Company 
products are allowed to educational institutions. For quotations 
on apparatus and further information concerning G-E educational 
service, consult the Educational Specialist at the nearest office of 


the Company. 


Illustrated Lecture Service 


General Electric Motion Pictures are available without charge to 
educational institutions. They are particularly valuable to schools 
and colleges, as they enable the student and teacher to keep in- 
formed on all important developments in the electrical field. 


Complete information on this service is available in publication 
GES-402B. 


In general the General Electric Company recommends standard 
apparatus for laboratory instruction. It is recognized, however, that 
because of its size, cost, and the 
power required for operation, 
much commercial apparatus can- 
not be used in the laboratories 
of engineering schools and col- 
leges. For this reason, ‘the 
General Electric Company has 
given especial attention to 
the selection for educational 
use of such standard appa- 
ratus as is of suitable size 
and which will illustrate 
fundamental principles of 
design and construction as 
well as acceptable com- 
mercial practice. 


Where standard appara- 
, tus is not suitable, the 
General Electric Company has not 
hesitated to design special apparatus for 
the electrical laboratory and shop. Among 
such special equipment may be mentioned the switchboards both 
for engineering and physics laboratories, special industrial control 
panels for A-C. and D-C. service, the AHI synchronous motor (or 
generator), and the 5 kw. rotary converter. 




















Gen. Sales Office, Schenectady, N. Y. 


Thus the student is given an opportunity, while becoming familiar 
with the underlying principles of electrical engineering, to become 
acquainted with actual construction details. Bulletin GEA-1185A, 
which has been recently revised, illustrates and describes G-E ap- 
paratus particularly adapted for laboratory use. 


Selection of Electrical Shop and Laboratory 
Equipment 


When deciding on the equipment for an electrical shop or labora- 
tory, Bulletin GEB-62A will be particularly useful. In this booklet 
will be found listed in six different groups, equipment to meet a 
wide range of requirements. For the elementary courses a few of 
the more important types of machines are recommended, together 
with control apparatus, measuring instruments, and certain ma- 
chine tools which should be in every electrical shop. For more 
advanced work, or as funds become available, equipment from 
other groups may be added to provide well balanced laboratory 
equipment which will permit a particularly wide range of experi- 
ments. 


In addition to listing the equipment, this booklet discusses briefly 
the several items, explaining why they have been selected and the 
use to which they may be put in the laboratory. 


Shop Projects 


The General Electric Company, in carrying out its elaborate edu- 
cational program, has sponsored the preparation and publication 
of several construction 
projects for technical and 
vocational schools. These 
projects are exceptionally 
valuable for the school 
shop due to the fact that 
they are not merely as- 
sembly projects but in- 
volve a certain amount ~ 
of mechanical dexterity « 
with such tools as the = 
lathe, drill press, tap and 

die, etc. The projects 

already issued and avail- 

able without charge cover: 


1) %4 HP. Single-Phase, 60 cycle, 110 volt motor Bulletin GED-379 
2) 3% H.P. 3-Phase, 60 cycle, 110 volt motor Bulletin GED-534 


3) % kw. 220-110/55 volt, single-phase, air-cooled transformer 
Bulletin GET-128 





Educational Projects. 
\% H.P. and % H.P. Motors. 


Kits for these projects can be purchased from the General Electric 
Company. In add'tion. complete instructions are given for the secur- 
ing of any equipment that may not be included in the kit. 





General Electric Company, Schenectady, N. Y. 
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Name and Description 


Name and. Description 


Name and Description 





Screws 

Anchors, 8/32, 10/24, 12/24, 
14/20; each 

Machine, round-head, %”, 
4-36; 4", 6-32; 34”, 6-32; 
H%", 8-32; %", 8-32; 1”, 
8-32; 34”,.10-32; %”, 10-24; 
We", 10-24; 34”, 10-32; A 
12-24; gross each size 

Machine, brass, round-head, 
%", 4-36; %", 6-32; %", 
res 1%", 8-32; gross each 


Wood, flat-head bright, %,” 
No. 5, %” No. 8, vi" No. 
8, 1” No. 7, 14" No. 8, 
1%” No. 10, 2” 
gross each size 

Wood, round-head blued, 1” 
No. 7, 1%" No. 8, 14” No. 
10, 2” No. 7, gross each 
siz 

os wa No. 1, white, No. 
po § and No. 1, red. al 


ach 
Pi a brushed brass 
Pull-chain 


Key 
Socket Caps, hol brushed, 3%” 
bushed, each 


Porcelain keyless, with caps 








—_ Wire, 50/50, size No. 10, 


Soldering Paste, 2-oz. 
noncorrosive 
Soldering Salts, 
noncorrosive 
Split Knobs, porcelain 

witch 


1-0z. 


Battery, 4-point............. 

Bases, porcelain for 10-amp. 
switches, 

Boxes, 23%” deep 

Entrance, safety, 2-pole, 30- 
amp., with 2-branch light- 
ing circuits 

Entrance, safety, 3-pole, 30- 
amp., 250-volt 

Flush, push-button, S.P., D. 
P., 3-way, 4-way, each.... 


— 7 A, D.P.S.T., D-P. 
, S.P.S.T., and S.P.D. 


Surface, snap, electrolier.. 
Surface, snap, S.P.D.P., 
way, 4-way, each 
— double-pointed No. 10, 








Rubber, %-lb. rolls 
Tubes 


Porcelain, *&”x 3” 
Porcelain, fe”x 5” 
PS since e”x 10” 


Flexible nonmetallic, 4%”, ft. 
Flexible nonmetallic, 34”, ft. 


ers 
Iron, 4%” and 3%", lb. each.. 
Brass, 4” and 36”, Ib. each.. 
Wire 


Annunciator No. 18 or No. 
20, Ib 

Fixture, No. 18, single yel- 
low, with marker, ft 

Fixture, No. 18, si 
low, with marker, ft 

Rubber covered, solid cop- 
per, No. 10, black, ft 

No. 10, white, ft 

No. 14, black, ft 

No. 14, white, ft 

Rubber covered, No. 
brewery cord, ft 

No. 18, lamp cord, green and 
yellow, ft. 

S.C.C, copper magnet, enam- 
eled, sizes, Nos. 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 26, 
Ib., each 





“Electrical Shop— Motor and Testing Equipment 





Name and Description 


No. 


Name and Description 


No. 


Name and Description 





Annunciators 
Automatic needle-drop 
Gravity-drop 
Manual needle-drop 

Armatures, burnt-out, for re- 
pairing } 

Battery Charger, commercial. 

Circuit Breakers 
Air, single-pole, 

25-amp., 550-volt 
Air, single-pole, underload, 
15-amp., 550-volt 

Controllers 
For multiple-speed motor. 
For 1-h.p., 110-volt series 

motors 

Generators 
Motor-generator set, 10-h.p., 

to supply 110-volt 
d.c., for testing purposes, 
battery charging, etc 
Generator, 6-volt d.c., 
pled to an a.c. motor, for 
6-volt circuit testing 
Auto generators of different 
makes 

Gravity Cells 

Magnets, testing. 10,000-ohm. . 

Meters 
Ammeter, standard, 


overload, 


60-amp., 


a.c. 

Ammeter, standard, 
d.c. 

Ammeter, student, 


a.c. 
Ammeter, student, 


Voltmeter, standard, 0-10- 
volt, d.c 
Voltmeter, standard, 110- 
WON, G.6-BE. ccccdover 
Voltmeter, standard, 125- 











Voltmeter, standard, 
volt, d.c 


Voltmeter, student, 110-volt, 
d.c 


Voltmeter, student, 110-volt, 
a.c. 

Wattmeter, 
220-volt, 
a.c. 


standard, 
30-60-amp., 


Wattmeter, student, 110-220- 


volt, 30-amp., a.c.-d.c...... 

Watt-hour Meter, 125-volt, 
5 amp., a.c., single-phase, 
various makes 

Motors 

Auto starter, different makes 

Burnt-out, fractional h.p., 
110-voit, 60 cycle, for re- 
pairing 

— 1 hp., 


Multiple-speed, 1 
phase, 220-volt 

Series, 1 h.p., 110-volt, dic... 

Shunt, 1-h.p., 110-volt, dic... 

Split-phase and repulsive, a 
c., 110-volt, single-phase, 
assorted 

Split-phase induction motors, 
fractional h.p., 110-volt, 60- 
cycle, different makes 

3-phase, 1 h.p., a.c., 220-volt, 
various makes 

3-phase, 2 h.p., 220-volt, a.c., 
various makes 

Universal, fractional 
110-volt, different makes. . 

= variable-speed, 4 


Platform Scale, 100-lb. capacity 
Rectifiers, Tungars, for charg- 





f 





ing from 1 to 12, 6- and 12- 
volt batteries ........ reanes 
Relays, Dixie 
Resistance Boards, for testing. 
Rheostats 
Compression, 275-watt 
Field, for shunt and com- 
pound motors 
Rotary Converter, 5-kw. capac- 
ity, 3-phase, a.c., 110-volt d.c. 
Speed Counters, 0-9999........ 
Spring Balances, 0-30 Ib 
Starting Boxes 
For compound motors, vari- 
ous makes 
For shunt-wound, 1 h.p., 110- 
volt motors. Overload re- 
lease 
For shunt-wound, 1 h.p., 110- 
volt motors. No voltage 
release 
Starting devices of various 
makes and principles, for 
1 h.p., 3-phase, 220-volt, a. 
c. motors 
Storage batteries, 6-volt....... 
Switchboard, as required 
Telegraph Sets, including 
sounders, keys, and relays, 
each 
Telephones 
Complete _ bridging, 
pendent phones 
Couch vestibule telephones. . 
Receivers, transmitters, in- 
duction coils, condensers, 
and bridging switch — 
each. 
Transformers 
Bell-ringing,-6-8-14-volt..... 
—_—? ase, 110-220-volt, S. 


inde- 


Pee eee ee ee eee eeeee . 
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(Continued from page 42A) _ 
NEW GLUE HANDBOOK 

The Keystone Glue Company, Williamsport, Pa., has 
issued a very serviceable and useful glue handbook, contain- 
ing in 59 pages all that a craftsman needs to know about 
the history, manufacture, and use of glue in industry and 
the school shop. ; 

The book describes-in detail the process of glue manu- 
facture, how glue is graded, tested, classified, and how and 
where it is used in woodworking and other industries. One 
chapter enumerates the remedies for glue troubles. A use- 
ful glossary is appended. 


A PRIMER OF SHEET IRON 

The Republic Steel Corporation, Youngstown, Ohio, has issued 
a 64-page booklet entitled, A Sheet Iron Primer, which tells the 
story of iron, traces its early history, and explains the various 
processes of annealing, galvanizing, and sheet rolling. Chapters 
are included dealing with rust and corrosion, purity and uni- 
formity, and age of alloys. Tables of gauges and sizes of iron 
and steel sheets also are included. 

A copy of the booklet may be obtained by the shop in- 


structor upon request. 


NEW THURSTON SUPPLY CATALOG 

The Thurston Supply Company of Anoka, Minn., has 
issued its twentieth annual catalog of “hard-to-get” materials 
for 1934-35. 

The catalog contains 68 pages, listing and describing a wide 
line of materials, tools, and supplies required by workers in 
wood, upholstering, leather, electricity, caning, weaving, and 
finishing. A full line of decalcomania transfers, inlays, mold- 
ings, and cabinet hardware is shown. 

A copy of the catalog will be sent to any school-shop in- 
structor upon request. 


NEW MATERIAL 


For Teachers of Industrial Arrts 
PROJECTS and LESSONS 





CAREFULLY ARRANGED 
Master drawings printed in duplicating ink, ready to make 
hectograph pon. for each pupil. Projects for first and 
second year, prepared by J. Ernest Kuehner and Raymond 
E. Knoeppel of St. Louis, both Industrial Arts teachers of 
many years experience. Each project a Master sheet guar- 
anteed to uce from 50 to 75 copies on any gelatin 
duplicator. ey are time savers for teachers and get 
results. Written in words and terms boys of 12 to 15 years 
of age with little or no manual training can understand. 
SPECIAL OFFER: The complete assortment of 80 projects for $3.00 or 
you may select only those projects that fit your course at 10¢ each. 
Sample page and complete list of projects free on request. 








ADVERTISING PAGES REMOVED 
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It will be helpful to you 
and to your students. It 
tells how to make hack 
sawing an easier, 
quicker, cheaper op- 
eration by proper se- 
lection of blades and 
handling of work. 







Stor “Moly” hack saw blades (hona 
or power) outcut, outlast, outclass 
all rivals. Easy to remember, easy to 
prove. Sold only through distributors. 


W CLEMSON BROS., inc. 


MIDDLETOWN, N. Y. 





@ 5016 








NEW CATALOG 
*““HARD-to-GET” MATERIALS 


Cabinet hardware, glue, finishing mate- 
rials, upholstering fabrics, transfers, elec- 
tric clock movements, bridge arms, tea 
wagon wheels and hundreds of other items 
all at wholesale prices. 


Our 20th Annual Catalog is free for the asking. 


THURSTON SUPPLY COMPANY 


Jobbers and Manufacturers 

















A 5-cent stamp brings you samples. (Samples free 
to teachers, camp instructors, etc. Send your re- 
quest on official letterhead or give your connections.) 
Sold by the whole or half skin also cut to measure. 
Tools, designs, lacings, both in calf and goat skin, 
snap fasteners to match leathers, leather dye, wax 
polish. Sphinx Paste, slide fasteners and bag plates. 


W. A. HALL & SON 


Dept. B 250 Devonshire St., Boston, Mass. 











MORGA N-DILLON & CO. ANOKA MINNESOTA 
5152 N. CLARK ST. CHICAGO, ILL. 
| | Student 
A R T L E AT KH E R S Demonstration mere ‘ 
FOR CRAFT WORKERS Log—FREE — 





Students can actually A 
see and handle this 


marvelous discovery Ce 
More convincing than 10,000 Woon 
words, this demonstration log } in putty form. When 


is a solid piece of Plastic Wood, ' d it is he °rma- 
and tells more strikingly—the nent wood -that a A he ey 
uses, the advantages of this sanded; will hold nails, screws; will ad- 
joe: a Bo yon ~ ye = here to any clean, dry surface—wood, 
t ailed toa metal, glass, i 
instructors, or those interested er or eee 

in this product, free of charge. FREE LOG —Write The A. S. Boyle 


Company, Inc., 1934 Dana 
WOOD Avenue, Cincinnati, Ohio, 
Dept. IA-2, for Free Log. 


Plastic Wood 
is actual wood 
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Wade's NEW WADEAUTOMATIC IRREGULAR CURVE 





PERSPECTIVE 
PEWTER ge 
po mga any 


We Specialize In All Your Re- 
quirements. Pewter and Britan- 
nia Made in ANY Form. 


subject, to scale. Automatically forms a new and perfect irregular 
Teaches perspec- curve at every slightest adjustment of the clamp. 
tive! Graduated Steel core in rubber strip, bevel edges. Metal 

prism eliminates drawing edge. 7” drawing edge size $2.00; 12” 














BRITANNIA METAL greeal See a Tet ee S16, $1.00, $2.50; 18” $3.00. 4 larger sizes. 
Rolls = Sheets - Circles = Rods - ISOMETRIC 
Wires — Engraved - Designed Lined Shateh oe 400 MECHANICAL PARTS— 
or tree: wings A chart showing line drawings of all kinds of 
Fancy Borders of any subject in three salen bolts, bearings, oil and grease cups, nails, 


dime: t . 
jos ieee fr pore machine parts, springs, structural shapes, rivets, 


lines. Divided 1” and 4”. valves, fittings, gears, etc. Every student should 
Greatly improved. Pads of own one. 


Britannia Slush Casting Metal 
Wire and Special Strip Solder 













Blank and Powder Solders a sow os 40 sheets 8x13 $1.00. 
» NO ORDER TOO SMALL « “USE Bry ine Gee ae CLASSES” See Walle lesteuinents and 
papers at your 
WHITE METAL Holds your favorite ruling pen, or most any round, flat or odd sec- or write for large folder. 


tion. Light hard Duralumin! Micro-adjustment. Satin finish. Per- 


ROLLING & STAMPING CORP. |  fectiy balanced 


Quantity discount to Schools! 






























































80 Moultrie St. ’ Brooklyn, N. Y. , ne = 
- ve — a WADE INSTRUMENTCO. 
Telephones, EVergreen 9-4134-5-6 nS 10° Compass, Needle Leg “4 4"Scriber : MANUFACTURERS 
30 2274-F Brooklyn Station 
CLEVELAND, O. 
LEATHERCRAFT 
INTRODUCTORY OFFER — ART PAINT | 
a Fh ay Be naman fy wee DESIGNS ITSELF @ a complete line of authentic scale 
craft at a minimum expense we offer MOST SENSATION- SHIP MODELS, suitable for work 
7 heaton: Faas AL DECORATIVE in the shop, club or classroom. Easy 
A Natural Russa ail Bookmark. PAINT FINISH to build, interesting, instructive, in- 
Four Bookmark Designs. CREATED : ad # 
A folder of Levthercraft Instructions, | MAGIC ART PAINT le expensive. An asset to your mantel- 
Sikes dla ens ae ae decorative finish easily piece; an illustrated education in 
All of, the above sent. promptly, evened te = — ship-lore. See your nearest dealer 
n Sieees attedie: rw. Se most artistic and beauti- or write for a catalogue. 
awe —. ag yew g == pm le rly eg f ? 
Doan sen will’ Sed euceptienal unobtainable at your m A G Oo Ww 4 
complete. Send for a free catalogue. local Paint or Hardware ‘ 
ng ay Gommaeeaiaalie ie Sayer aay MODEL AIRPLANE SHOP 
write”"concerning’ our Laathercraf | ne amee Ane Howard & Oxford Streets, Philadelphia 
classes. PAINT COMPANY ain 
FOLEY-TRIPP CO. Dealers Display Board Hasbrouck Heights —N. J. 
Dept. A-2. formerly Foley-Hummel Co. MOIST OR DRY 
193 WILLIAM ST. NEW YORK, N. Y. PROOFREADING! MODELLING AND POTTERY 
L op, Baaeteentions, i English le aa 
P +t. 1, fe 
eted a0 ona vir and VIII; Cc L AY 
Sheet Metal Working — an rurecee sory WF oot, e s1.00, 100 | Wo sto cory in all quantities —— 
Its value as a vocational subject ee, Sry ee ee, 20 cnntee ing Tooke and alle ey» Gree ; rare Sup 
for school ge Rag Projects— wena os tage paid to any part of the Write for ing = opt: 
Aims of the Course—Equipping ‘Sirchen-Garden Press CERAMIC AT <i 
for teaching Sheet Metal Work— 50 Fitch Hill A\ LFitchburg, Mass. 733 Se. Kilbourn Ave. Chicago, Ii. 
Application and other things you 
would like to know are fully cov- a 
ered tour now taabiain. The Bemis Standard BOWS AND ARROWS 


Any wideawake youngster would . 
rather make a bow than a bread- 
board. Let him make something 
HE can use. 


Write for your copy—No. SB35 


Our Second Guaranteed 
Century Products 











The Peck, Stow & Wilcox Co. L. E. STEMMLER CO. 
SOUTHINGTON, CONNECTICUT 2 
Queens Village, 
New York 


CASTINGS 


end Bive Prints to Build e large variety 
of fine HOME WORKSHOP MA- 
CHINES in the school shop. Castings 
made to order. Send for free catsliog. 


DESIGNERS COMPANY 
724 Munroe Ave. RACINE, WIS- 


A complete line of raw 
materials and accessor- 
A Manual Training Bench that ies at popular prices. 


stands the test of pH get 
Write for FREE Catalog No. 10 
A. L. BEMIS "Ge Commer =| | BOWS AND ARROWS 





























